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EDITOR'S 
NOTES 




• Like Charles Darwin's theory of evolution, the ancient mysteries of 
the Bible cause people to become very dogmatic. Points of view become very 
black-and-white. There is no middle ground, no hedging of position. You either 
believe or you don't. Thus, some people take the stories of the Bible literally, as 
detailed accounts of actual occurrences that took place in ancient times. Others 
see the stories in the Bible as fables, tales thrice told whose real importance lies 
in the deeper spiritual meaning of a story, not in a literal step-by-step chronicle 
or an eyewitness account. The naturally 
skeptical members of the scientific 
community have long had an interest in 
stories found in the Bible, not so much 
to say the incidents never happened but 
rather to offer what may be logical, 
nay scientific, explanations of some of 
these incidents. After all, not everyone 
possesses the blind faith needed to 
accept occurrences that defy logical 
reality. Some need more, an explana- 
tion that takes into account modern 
investigative technology, forensic sci- 
ence and a perspective of thousands of 
years. Thus, Mike Fillon, a contributor 
to Popular Mechanics since 1983 
and, by the way, vice president of the 
St. James Lutheran Church in his 
hometown of Norcross, Georgia, takes **** 
on the unenviable task of explaining what may have happened all those 
thousands of years ago to give rise to some of the more well-known stories from 
the ancient texts. As Fillon says, "Despite the heated debate raging in this 
country, particularly about creationism and evolution, science and religion are 
compatible. God gave us the ability to make scientific inquiries, and for many, 
the more they question, the more they see God's hand at work." In this holiday 
season late in the 20th century, it seems not blasphemous, but appropriate, to 
ask the question, "Can science solve the ancient mysteries of the Bible?" For 

the answer, turn to this month's cover story beginning on page 39 Finally 

we can report that just about all the news is in on the 199'7 new car and truck 
front. Not only do we have part two of our report, which begins on page 44 and 
completes the report begun in the October issue, but we've also just put to bed 
the 1997 edition of the POPULAR MECHANICS New Car & Truck Buyers 
Guide. Look for it on your newsstands on December 10 or call our Reader 
Information Services Manager, Patty Woods (21^649-3127), to reserve your 

copy now Did you know that the new digital cameras (page 63) allow you to 

take photos and make prints immediately right in your own home? They do and 

you can If you're going to take your inept — or even expert — skiing skills to 

the slopes this year, you may want to know all about the new shaped skis (page 
60) that make dowTihill racers out of mere mortals. Well, maybe I'm overstating 
their worth, but it's clear that the new technology makes any skier much, much 
better. . . . With Sega, Nintendo and Sony battling it out (page 50) for 
videogame supremacy, isn't it nice to know that you can forget all about it, 
crank up your ultraconvenient gas fireplace (page 78) with a twist of a knob and 
curl up with this issue of Popular Mechanics? Till next time. 
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Now men wlio suffer from 

frequent nigkttime urination can... 




CARDURA*. Tke fast, easy treatment 

for frequent nigkttime urination due to BPH. 

Frequent nighttime urination is a common and bothersome 
symptom of benign prostatic hyperplasia (BPH), a noncancerous 
enlargement of the prostate gland occurring most often in men 
over the age of 50. 

Cardura is a simple, once-daily tablet that quickly relieves 
urination problems caused by BPH, meaning your bladder can 
empty completely and you won't have to wake up as often at 
night to go to the bathroom. 

Cardura may begin to improve urinary flow — day and night — in 
as litde as 1 to 2 weeks. 

Cardura is available only by prescription. 

So ask your physician if Cardura is right for you — if it is, your 
doctor can provide you with a trial pack to get you started. 

Cardura can cause a sudden drop in blood pressure at the 
beginning of treatment or if you miss doses and then start 
taking the medication again. You may feel dizzy, faint, or 
li^t-headed, particularly after getting up from a chair or bed. 
Speak to your doctor about oral medications like Cardura 
and other treatment options for BPH such as regular 
monitoring of the condition or surgery. 

Pigase see important information on the next page. 



ONCE-A DAY ^ 

CARDURA© 

(doxazosin nnesylate)?m^1STmg, smg 



Cardura. Because BPH shouldn't Le sometking to lose sleep over. 



CARDURft® 

[doxazosin me5ylate)?5Sli;T.»..., 



PATIENT INFORMATION ABOUT CARDURA* 
Gmiric Name: 
doMZMln mMyliti 
FOR BENIGN PROSTATIC HYPERPLAUA (BPH) 



Read this Intormatlon; 

• belote you start taking CARDURA* 

• each lime you get a new prescription. 

You and yoor doctor should discuss this treatment and your 
BPH symptoms Ijefore you start taking CARDURA* and at your 
regular checkups This infonration does NOT take the place ol 
discussions with yoor doctor 

CARDURA* Is used to treat txith benign prostatic hyperplasia 
(BPH) and high blood pressure (hypertension) This information 
describes CARDURA* as treatment lor BPH (although you may be 
taking CARDURA* lor both your BPH and high blood pressure) 

What Is BPH? 

BPH is an enlargement ol the prostate gland This gland surrounds 
the tube that drains the urine Irom the bladder The symptoms ol 
BPH can be caused by a tensing ol the enlarged muscle in the 
prostate gland which blocks the passage ol urine. This can lead to 
such symptoms as: 

• a weak or start-and-stop stream when urinating 

• a leeling that the bladder is not completely emptied after 
urination 

• a delay or difficulty in the beginning ol urination 

• a need to urinate olten during the day and especially at night 

• a feeling that you must urinate immediately 

Traatmtnt Optlont lor BPH 

The tour main treatment options for BPH are 

• It you are not bothered by your symptoms, yoo and your 
doctor may decide on a program of "watchful waiting ' It is 
not an active treatment like taking medication or surgery but 
involves having regular checkups to see if your condition is 
getting worse or causing problems. 

• Treatment with CARDURA* or other similar daigs CARDURA* 
is the medication your doctor has prescribed (or you See 
•What CARDURA* Does." below 

• Treatment with the rrwdication class ol 5-alpha reductase 
inhibitors (e g Proscar*) It can cause the prostate to shrink. 
It may take 5 months or more lor the lull benelit of linasteride 
to be seen 

• Various surgical procedures Your doctor can describe these 
procedures to you The best procedure lor you depends on 
your BPH symptoms and medical condition. 

What CARDURA* Dott 

CARDURA* works on a specific type ol muscle found in the 
prostate, causing it to relax This in turn decreases the pressure 
within the prostate, thus improving the How ol urine and your 
symploms 

• CARDURA' helps relieve the symptoms ol BPH ( weak stream, 
start-and-stop stream, a leeling that your bladder is not com- 
pletely empty, delay in beginning ot urination, need to 
urinate often during the day and especially at night, and 
leeling that you must urinate immediately) It does not 
change the size of the prostate. The prostate may continue to 
grow, however, a larger prostate is not necessarily related to 
more symptoms or to worse symptoms CARDURA" can 
decrease your symptoms and improve urinary How. without 
decreasing the sire ot the prostate 

• II CARDURA* IS helping you. you Should notice an effect 
within 1 to 2 weeks alter you start your medication CARDURA* 
has been studied in over 900 patients lor up to 
2 years and the drug has been shown to continue to wortt 
during long-term treatment 

Even though you take CARDURA* and it may help you. 
CARDURA* may not prevent the need for surgery in the 
future. 

• CARDURA* does not atlect PSA levels PSA is the 



abbreviation for Prostate Speciflc Antigen Your doctor may 
have done a blood test called PSA. You may want to ask your 
doctor more about this if you have had a PSA test done 

Othar Important Facta 

• You should see an improvement ol your symptoms within 
1 to 2 weeks In addition to your other regular checkups you 
will need to continue seeing your doctor regularly to check 
your progress regarding your BPH and to monitor your 
blood pressure 

• CARDURA* (doxazosin mesylate) is not a treatment for 
prostate cancer Your doctor has prescribed CARDURA* lor 
your BPH and not lor prostate cancer, however, a man can 
have BPH and prostate cancer at the same time Doctors 
usually recommend that men be checked lot prostate cancer 
once a year when they turn 50 (or 40 if a family member has 
had prostate cancer) A higher incidence ol prostate cancer 
has been noted in men of African-American descent These 
checks should continue even if you are taking CARDURA * 

How To Taka CARDURA* and What You Should 
Know Whila TaUng CARDURA* tor BPH 

CARDURA* Can Causa a Suddsn Drop In Blood Prassurs 
Attar ths VERY HRST DOSE. You may feel dizzy, faint or 
■light-headed,' especially alter you stand up from a lying or 
sitting position This is more likely to occur alter you've taken the 
first few doses or if you increase your dose, but can occur at any 
time while you are taking the drug. It can also occur it you slop 
taking the drug and then restart treatment It you leel very dizzy, 
faint or 'lighl-headed' you should contact your doctor. Your 
doctor will discuss with you how often you need to visit and how 
often your blood pressure should be checked 

Your blood pressure should be checked when you start taking 
CARDURA* even il you do not have high blood pressure 
(hypertension). Your doctor will discuss with you the details ot 
how blood pressure is measured 

Blood Pressure Measurement: Whatever equipment is used, it 
Is usual for your blood pressure to be measured in the following 
way: measure your blood pressure after lying quietly on your back 
for five minutes Then, alter standing for two minutes measure 
your blood pressure again Your doctor will discuss with you what 
other limes during the day your blood pressure should be taken, 
such as two to six hours alter a dose, belore bedtime or alter 
waking up in the morning. Note that moderate to high-intensity 
exercise can, over a period ot time, lower your average blood 
pressure. 

You can take CARDURA* either in the morning or at bedtime 
and it will be equally effective. If you take CARDURA* at bedtinte 
but need to get up from bed to go to the bathroom, get up slowly 
and cautiously until you are sure how the medication affects you. 
It is important to get up slowly Irom a chair or bed at any time 
until you leam how you react to CARDURA.* You should not drive 
or do any hazardous tasks until you are used to the effects ol the 
medication It you begin to leel dizzy, sit or lie down until you feel 
better 

• You will start with a 1 mg dose ot CARDURA* once daily. 
Then the once daily dose will be inaeased as your body 
gets used to the effects ot the medication Follow your 
doctor's instnjdions about how to take CARDURA " You 
must take it every day at the dose prescribed Talk with your 
doctor if you don't take it lor a few days for some reason; you 
may then need to restart the medication at a 1 mg dose, in- 
crease your dose gradually and again be cautious about 
possible dizziness Do not share CARDURA* with anyone 
else: it was prescribed only for you 

• Other side effects you could have while taking CARDURA.* 
in addihon to lowering of the blood pressure, include dizzi- 
ness, fatigue (tiredness), swelling ol the feet and shortness 
ol breath Most side effects are mild However, you should 
discuss any unexpected effects you notice with your doctor 

• Keep CARDURA* and all medicines out ol the reach ol 
children 

FOR MORE INFORMATION ABOUT CARDURA* AND BPH 
TALK WITH YOUR DOCTOR. NURSE, PHARMACIST OR 
OTHER HEALTH CARE PROVIDER. 
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Cordless 
Power Tools 





New technology from ESCORT. 



ESCORT Solo^ 

Cordless radar/laser detector 

Solo is our smallest and best performing cordless 
radar/laser detector yet. If radar or laser is out there 
waiting to zap you, you'll know it with Solo's sophisti- 
cated advance warning system. 

Cordless With Corded Option Whether you prefer 
cordless convenience or the standard power of a cord, 
Solo is the detector for you. Either way, you're assured 
of superior long-range radar and laser detection. 

Solo has the first true on-board computer for a detector 
to let you program preferred settings into memory, where 
they remain even when the batteries are changed. 

Long rangt detcciion. programmablt options, DPR'"anii-falsing circuitry, 
four brightness settings, five sensitivity settings, safety signals, Smartshield'^ 
VG2 resistonce, bond indicators, long battery life and more... 




ESCORT 



ESCORT Courier* 

900 MHz Extended Range cordless phone 

• Breakthrough technology developed and patented by 
Escort offers up to sixteen times more range than 
standard cordless models — more than any other brand. 
How far is "sixteen times?" Imagine the distance you'd 
travel if you took a brisk walk away from your home 
for ten minutes. Or played three par 5 holes in a row. 

• Courier gives you long battery life because it auto- 
matically adjusts the power level based on the distance 
you are from the base. Which means you get more 
than long range, you get long talk time too. Voice 
clarity, even when you're far from the base, is superb. 

Longest cordless range available, 100 channels, built-in spore bottery 
charger, auxiliary power backup, handset locator, redial, mule, 4-day 
talk time. 4-day slondby, eavesdrop prevention, and much more... 



Call the technology 
specialists at Escort: 

1-800-433-3487 



Shtppino and handling rt txtra 
Ohio reikis odd 6% mIcs u>. 



Online ordering: Imp //w\\'\v cwortslorc.tom/ 
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24 hours a day. 7 days o week. 



LETTERS 



Sense And Sensibilities 




What an idiotic, stupid 
stunt! Drixing 1 13 mph on a 
public highway with thou- 
sands of innocent citizens 
on the same road. That's 
2486 ft., almost half a mile, 
in 15 seconds. What hap- 
pens if a deer jumps up 
from the wayside? What 
happens if a tire blows? 
What happens if an RV 
pulls out to pass a triple- 
long tractor trailer? What 
happens is death. 

EARL A. STANEK 
SARASOTA, FL 

And what if nothing hap- 
pened, except that people 
found out that good driv- 
ers in well-maintained ve- 
hicles can travel safely at 
high rates of speed on our 
interstate highway system? 

—Ed. 

I liked your article "Mon- 
tana Run." Did you know 
that you can drive those 
same speeds in Maryland 
on 1-95 and 1-695? 

JAMES SARRIF 
BALTIMORE, MD 

Your article is a dangerous 
piece of immature hype 
that encourages leadfoots 
and is a poor representa- 
tion of Montana's speed 
limit. As your article stat- 
ed, we have a speed limit 

Letters are subject to editing for 
length, style and format. 



here, The Basic Rule, which 
means driving on our high- 
ways should be reasonable 
and prudent. This law was 
enacted because our state 
is so large that traveling 
long distances is common 
and time-consuming. Abuse 
of the law can only lead to 
problems for all of us. 

GARY D. KNOPP 
VIA INTERNET 

You and many other read- 
ers missed the whole point 
of the article. Our editors 
went to Montana to inves- 
tigate whether Montanans 
had changed the way they 
drive since the passage of 
the new law, and whether 
drivers — either state resi- 
dents or transients — had 
made Montana a lawless 
stale, if you will. Obviously, 
neither happened, proving 
once again that Americans 
are smarter than politi- 
cians give us credit for. 
I'm convinced that The 
Basic Rule could work on 
all our interstates. — Ed. 

I really take offense at your 
cavalier attitude toward a 
safety issue. TED LORENZ 
VIA INTERNET 

In one article, you've man- 
aged to offend the sensibili- 
ties of granola crunchers, 
cops and bug lovers. As a 
former writer for National 



Lampoon, I can list a few 
items that P.J. O'Rourke 
would have insisted upon 
in the upper photo on page 
50. The guy in the white 
shirt would be replaced by 
a babe in a bikini ripping 
up a photo of the Pope. The 
guy in the red shirt would 
be smoking a cigarette and 
holding a .44 magnum re- 
volver. The Yellowstone 
National Park sign would 
be riddled with bullet holes. 
And there would be a spot- 
ted owl smeared across the 
grillework of the Pontiac 
Trans Sport Montana. 
Aside from those minor 
quibbles, it was a pretty 
good piece. JIM wilson 

NEW YORK, NY 

If you need to do another 
90-plus-miles-per-hour test 



for a vehicle, take it to a 
track, where the only lives 
your journalists can risk 
are their own. 

ERIC DURKIN 
BUTTE, MT 

To find out that the Trans 
Sport Montana will go 113 
mph and average 6 mpg 
is about the most useless 
information I can think of. 
Don't waste time writing 
for the 1% lunatic fringe 
that wants to drive fast and 
learn about the Montana 
police. 

walter l. moser jr. 
mayville, mi 

What was the point here? 
That it's possible to drive 
like a fool and survive? 

JOHN WILEY 
PORT JERVIS, NY 



Advertisement 




Your Home Improvement Guide (page 79, April '96) helped 
me solve the problem of how to incorporate bookshelves 
into our family room. I combined two of the projects to 
produce a wall-to-wall bookcase. I installed wainscoting 
under the shelves because of space considerations that 
won't allow cabinets. KEVIN schoenecker 

UTTLETON. CO 



If your project is chosen as Reader Project Of The Month, you will 
receive a Stanley Home Improvement Kit, complete with hand and 
decorating tools, and an electric stapler/nailer, valued at more than 
$200. For your project to be considered, please send a clear, color 
photo and brief description to: Reader Project Of The Month, Popular 
Mechanics. 224 W. 57th St.. Xetr York, SY' 10019. 
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We DON'T JUST BUILD CARS. 

We build futures. 




At FORD MOTOR COMPANY, we're building a BETTER LIFE Jot everyone. Through our 
strong commitment to education — J'^om scholarship funds to Adopt-A- School programs — 
we've helped teens learn EMTREPRENEURSHIP and adults learn to read. Last year alone, 
we purchased nearly $2 billion in GOODS and SERVICES from minority and women-owned 
companies, .ind with 347,000 DEDICATED employees around the world, we're continually 
creating the QUALITY PRODUCTS people want. And that, in turn, creates more jobs. At Ford, 
we believe all of these efforts will help pave the way to a BRIGHTER FUTURE for everyone. 



Ford • Ford Trucks 




Lincoln • Mercury 



Q_U ALITY IS JOB 1, 

For more informaiwn, contact us on the Internet at: http://wHw.ford.com 



TIME MACHINE 



90 YEARS AGO: DECEMBER 1906 



L 



F»OPUlAR 
MECHANICS 




Insect Aircraft 

Naming an aircraft after an 
insect is unusual, but what 
about designing a plane 
to look like a bug? Our 
European correspondent 
spotted a model of just 
such a plane on display in 
Brussels. It was built by 
members of the Aero Club 
of Belgium. As far as we 
know, a passenger model 
never flew. Perhaps it is 
just as well. See the four 
vertical strips on the tail? 
They are not decorations but 
segments of the airbag that 
served as the landing gear. 



House Calls 

At the beginning of the cen- 
tury, when doctors viewed 
treating the poor as a pro- 
fessional duty rather than a 
governmental responsibility. 




la 



physicians routinely partici- 
pated in mercy missions. 
We reported on one such 
effort to prevent blindness 
in Egypt. While traveling in 
a motorized caravan and 
living in tents 
for months at a 
time, a team of 
volunteer doc- 
tors treated 
nearly 19,000 
patients. The 
accompanying 
photograph 
showed their 
open-air oper- 
ating room. 



60 YEARS AGO: DECEMBER 1936 



YOUR HOME ON WHEELS 



I POPULAR 
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lYans-Atlantlc lYavel 

Aviation experts showed off 
plans for a 500-passenger 
fljdng boat. After a 5-mile 
takeoff roll, it would climb 
to 10,000 ft. and cruise at 
300 mph, crossing the At- 
lantic Ocean in 11 hours. 
Today, almost everyone 
knows that jet engines 
eventually made this dream 
a reality. But few know 
that radar halved the num- 
ber of jobs for pilots. It 
eliminated the need for 
"pilot planes" that flew 
ahead and cleared routes 
for the lumbering beasts. 



Home To Go 

As they pulled off the sales 
lot, drivers realized there 
might be a problem with 
the trailers that had be- 
come the latest motoring 
fad. Their size 
completely 
obliterated 
rear visibil- 
ity. We pre- 
sented one 
trailer manu- 
f acturer's 
clever solu- 
tion: a fold- 
down mo- 
bile home. 



The 13-ft. model that we 
featured in our photo 
spread offered vacationers 
two beds, a water tank and 
a kitchen with rudimentary 
appliances and a table. 




30 YEARS AGO: DECEMBER 1966 




Disney Christmas 

With the Small World at- 
traction the big hit of the 
New York World's Fair, it 
seemed only natural to 
show PM readers how to 
tap into the Walt Disney 
magic to create yard deco- 
rations for Christmas. Fred 
MacMurray, then starring 
in the Disney movie "Fol- 
low Me, Boys," helped us 
show our readers how to 
construct a free-standing 
holiday mobile. The orna- 
ments? Who else but Mick- 
ey Mouse, Donald Duck, 
Pluto, Bambi and Dopey. 



Wings Of Man 

We recounted Brit- 
ish efforts to win the 
Kremer Prize for 
manpowered flight. 
However, the prize 
wasn't collected un- 
til nine years later, 
when it was won by 
the American Gos- 
samer Condor. Had 
there been an awai-d 
for strangest-look- 
ing entry, it might 
have been won by 
this 13-wheel con- 
traption, which never 
left the ground. 
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marks o) Bombardief Inc and/or alfilales. CI996 Bombafdiet Inc All rights reserved 
lnCaniili,P^.O.a«iil«Miniwl«ndyeltow(mly. 



BUILT TO RUN, 
SWORN TO FUN. 




« EARTH IS TWO-THIRDS WATER, 



0 YOU MIGHT AS WELL HAVE 




Whether you deliver 
victory or celebrate it, 
the smooth relaxing taste 
of a Garcia y Vega® cigar 
comes through every time. 




ose extraordinary few who deliver on their promises 




^0r^^_^^^^^ %lGARCIAvVEC l 



The promise of extraordinary 




Mf^J^ Receive a free lighter and great outdoor items in the Garcia y Vega Collection. 
/.oo/r/or specially marked packs at participating stores. 

^m^^ r I., ' i.:!edmal 



Old Bridges Eyed As Future Fueling Stations 



PORT EWEN, NY— If you Uve near 
water, you probably know of an old 
bridge no longer in use that looks like 
it's teetering on its last legs. 

Where most people see rusting 
relics and eyesores that attract van- 
dals, energy consultant Robert J. 
Dederick sees opportunities to free 
America from fossil-fuel dependence. 

Dederick wants to convert derelict 
bridges into a network of free-stand- 
ing energy stations. Similar to today's 
gas stations, they would sell nonpol- 
luting fuels for the coming generation 
of zero-pollution vehicles. 

Why bridges? Dederick says their 
locations typically make them perfect 
sites for solar panels and wind tur- 
bines. Bodies of water are notably 
lacking in obstructions that block the 
sun and wind. Bridges over fast-flow- 
ing streams or near shore areas are 
ideal anchor points for hydroelectric, 



tidal-flow and wave generators. 

Dederick's plan is to use the elec- 
tricity generated by these nonpollut- 
ing devices to electrolyze water into 
its constituent oxygen and hydrogen. 
The oxygen could be bottled and sold 
locally to welders and hospitals, 
among others. The hydrogen could 
be used by cars that have been con- 
verted to run on the gas, or by fuel- 
cell-powered electric vehicles, such as 
fiiture production models of Daimler's 
experimental NECAR II van (see 



An artist's conception of the Jamestown 
Bridge In Rhode Island, after conversion 
Into an energy station. 

Tech Update, page 15, Oct. '96). In 
addition, when the technology arrives, 
it could be used in hydrogen-powered 
boats as well. 

Facing dismantling bills that in some 
cases could equal or exceed original 
construction costs, bridge owners are 
taking Dederick's plan seriously. He 
says he is currently negotiating with 
five local and state governments. 



EditorAK/ritCT : Jim Wilson 
Reporters. Sherri Elsenberg, Kathleen Gleaves, 
Barry Rosenberg, Andy Tumbull 



mghUghts This Month 

• Solar Speedboat — Skimming the waves with solar cells. 

• Muscle Cars — Student designers flex their imaginations. 

• Sub Recovered — German U-boat floats to British dock. 

• Mine Blower — Swedish robot explodes underwater killers. 

• Zapped — Million-volt transformer built from circuit boards. 

• Farnborough '96 — Flubbed maneuver limits Russian jet. 

• Hingeless Helicopter — Electric current bends blades. 



Tech Update 



DECEMBER 1996 





Solar Boating Gaining Its Sea Legs 



MILWAUKEE. WI— Here's an idea 
destined to make a splash in lake and 
riverfront communities that are 
cracking down on motorboats: solar 
speedboats. 

Obviously, their performance has a 
long way to go before it matches that 
of motorboats, but this year's Solar 
Splash Boat Race proved that the 



technology is gaining its sea legs. 

Japan's Kanazawa Institute of Tech- 
nology took honors as the Collegiate 
World Champion, scoring an 893 out of 
1000. Points were awarded based on 
performance in speed and endurance 
trials. The University of Michigan 
won the sprint event, completing a 
300-meter course in 25.73 seconds. 



The Michigan entry won the sprint event 
Students from 1 5 colleges partlctpated. 
Battery, motor and beer matters and en- 
gineering societies sponsored the contest 

The University of Massachusetts boat 
chugged along for 18.6 miles on direct 
solar energy and two small car batter- 
ies to win the endurance competition. 

There are faster ways to travel than 
solar boats, but at least you can tap 
the battery to power the beer chiller. 



A Stew Over Mad Cows 



LONDON, ENGLAND— 
British scientists and 
cattle producers have a 
beef about beef. It cen- 
ters on bovine spongi- 
form encephalopathy 
(BSE), also known as 
mad cow disease. 

European countries 
banned British beef 
after studies suggested 
eating meat from BSE- 
infected animals might 
induce dementia in hu- 
Sclentlsts can t explain how mans— as long as 10 
cows pass BSE to their calves. years after ingestion. 

British government officials say the problem peaked 
in 1992 with 36,681 confirmed cases. Fewer than 4000 
new cases were reported through this summer. French 
and Swiss scientists say they don't believe the numbers 
and advocate massive cattle kills. Also, all of the 
mathematical models of the disease's future were re- 
cently thrown into question by the discoveries that BSE 
can pass from cows to calves and perhaps to sheep. 

The good news for American hamburger lovers is 
that mad cows haven't crossed the Atlantic. 




Crystal Ball 3D Display 

STANFORD, CA— A doo- 
dle sketched by a Stanford 
University graduate stu- 
dent has given the enter- 
tainment industry a < 
glimpse of the future of 
3D projection. 

Elizabeth Downing'.^; 
novel 3D display use.^ 
scanners from surplus 
optical-disc players to 
trace two infrared laser 
beams through a transpar- 
ent cube that contains light- 
emitting impurities. Where 
the two beams intersect, 
their combined energy 
causes the impurities to 
emit a burst of red, blue or 
green light. The eye sees 
the illusion of a color image. 

The idea isn't entirely 
new. Researchers at Bat- 
telle Memorial Institute, in 
Columbus, Ohio, tried with- 
out success to develop a simi- 




Downing says projecting a 3D 
Image requires SOO times as 
much data as displaying It on 
an ordlnaiy screen. 

lar device in the early 1970s. 

Unless you're sitting on a 
fat wallet, don't throw away 
your funny-looking 3D glass- 
es just yet. Downing's dis- 
play is only the size of a cube 
of sugar, and she estimates 
that building a 10-in. proto- 
type will cost about $80,000. 



Hot New Engine 
For Fighters 

WEST PALM BEACH, FL— Pratt 
& Whitney ha.s taken the wraps off 
its next-generation engine for F-15 
and F-16 fighters. 

Called the PW-229A, it applies a 
series of innovations developed for 
the engine in the Air Force's ne.xt 
fighter, the F-22. 

Chief among these improvements 
is an 11-segment high-turbulence 
augmenter. It incorporates a new 




PW-229A engine has been tested for 400 hours. 
Including 40 hours of operation on afterburner. 



fan design that more uniformly mix- 
es fuel and eliminates engine hot 
spots. For pilots this will mean 
faster transitioning: from idle to 
maximum afterburner in about 2 
seconds, then back to idle in 1 second. 

Maintenance crews should like 
the engine too. Its new 1 -piece inlet 
case replaces the entire compres- 
sor-inlet vane system, eliminating 
about 300 parts, compared to cur- 
rent PW-229 engines. 

Pratt & Whitney says it can put 
the PW-229A engine into production 
by as early as 1998. 



I i 
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(More Tech Update on page 16) 



HeibeitHan 



tuto and Truck Hechanic 



LBsRngeles. CR 



ConuinclngHerb to trij our tools for 90 days wasn't easy 



I 




Ihy should 1 giue up the tools 1 trust?" he asked. 



lUe told him ours ujere guaranteed foreuer. 



leaue the tools. I'll giue em a shot." 



Three months later, uie came back. 



1 thought 1 got rid of you guys," he said. 



Ule reminded him uie loaned him our tools. 



Herb said, "This is my garage. Koui these are my tools." 



Okay, Herb ujhateueryousay 




The toughest name in tools' Only at The Home Depot. 



IM.IkllMMll|«.lK 



Cor 



Tech Update 




Generation-X Muscle Cars 



PASADENA, CA— What comes to 
mind among members of the X gener- 
ation — raised mostly in econoboxes 
and minivans — when they hear the 
phrase "muscle car"? 

Chrysler product designer Bob 
Boniface found out when he chal- 
lenged students at the Art Center 
College of Design to create new street 
stompers for these times. 



"Chrysler Corp. has not built a 
muscle car since the early 1970s," he 
told the would-be car designers. "Your 
assignment is to combine the per- 
formance and e.xcitement of the 1960s 
muscle cars with the innovative packag- 
ing philosophy of today's Chryslers." 

Like the muscle cars of old, the 
proposed models present bold grille 
designs and shapes that make them 
appear to be speeding even when 
still. Although Chrysler's 



Super Bee, Road Runner and Hemicu- 
da went out of production before most 
of the student designers were bom, 
their work shows that the basic mus- 
cle-car instinct remains undiminished. 

One thing, however, was very dif- 
ferent. The students did most of their 
creative work using computer work- 
stations instead of pads and pencils. 

Top designs included those from (dockwtse 
from top left) Toshlro Stehrent>erger, Dong 
Jin, Ha Hak Soo and Greg Hathaway. 




Keeping Snowmobiles On Ice 



TORONTO. CANADA— When 
two University of Waterloo engi- 
neering students learned that 
about half the 100 deaths in 
snowmobile accidents last year 
occurred by drowning, they saw 
an opportunity to do well by doing 
good. They developed a flotation 
system that deploys when the 
machines break through thin ice. 

Three bags — one under the 
nose and one under each run- 
ning board — inflate with high- 
pressure carbon dioxide about 2 
seconds after water rises past a 



preset level. The delay prevents 
accidental inflation while cross- 
ing streams and deep puddles. 
The bags can also be inflated 
manually. Flotation bags should 
also be welcomed by water 
racers, who skim high-speed 
snowmobiles over miles of open 
water or around circular tracks. 

Developers Hugh Downey and 
Rob Stephenson hope the flota- 
tion system, which has already 
won a provincial design award, 
will become optional equipment 
on all new snowmobiles. 





The snowmobile flotation system can support the driver and one passenger. 



Concrete Doors 

RALEIGH, NC— Where wood is 
scarce and the weather is harsh, 
finding the right fr 
door can pose quite 
a challenge. 

Christos Sacco- 
poulos, head of the 
architecture depart- 
ment at North Car- 
olina State Univer- 
sity, faced this very 
problem when he 
built a vacation 
house on an isolated 
beach in Greece. Al- 
most immediately, 
the wood front door 
and its frame began 
rotting. 

Working with col- 
league Frank Har- 
mon and textile re- 
searcher Mansour 
H. Mohamed, he 
perfected a door Co-developer Harmon with 
that could change ^ version of ready- 
the look of Mediter- to-lnstall concrete door, 
ranean architecture. The door is made from a 
light-aggregate concrete mix, reinforced with 1- 
in. glass fibers. In place of a pair of hinges, the 
door swivels on pivots. Openings for locks, knobs 
and glass are created when the door is cast. 

The current model weighs 200 pounds, two- 
thirds that of early models, but it's still not any- 
thing you would want to bump into in the dark. 
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You can opt for a premium Infinity'^ 
stereo system with aissclte 
and CD player in the new 
Ihxliie Dakota. Eij(ht 
speakers in six locations 

fkick out some real 
t oncen-qualit}' sound. 



We i;a\ e the new 
Dinl^e Dakota 
quick-ratio, 
variable -assist 
power steerinf". for 
speedy resp<mse 
and a solid feel. 




The large, well-illumituiled speedometer 
and available tachometer dials are real 
easy-to-read. Plus, the instruments are 
controlled by a 
micropmce.s.wr, 
for optimum 
accuracy. 



High-strength steel 
door beams give 
you the feeling of 
being in a real 
secure place. 



The new Dodge 
Dakota offers a choice 
of Magnum* engines: 
a gut.sy standard four 
cylinder, a powerful V-6. 
or a 230-horsepower 
V-S-the only V-H in 
the cta.ss. Now that 's 
a lot of juice. 




Once again. 
Dodge opens 
new doors for 
Dakota owners. This 
time, with available 
remote keyless entry. 



We call it cargo. You call it stuff. Whatever you call it. 
there 's more mom for it in the new Dodge Dakota 
than in any other truck in its class. 



Its new frame has terrific 

l<trsional rigidity. The upshot: 
The all-new Dakota has the strength 
you demand fnmi a truck, and the 
cornering predictability you might 
expect of a sports sedan. 



Power 



Dakota offers a standanl 1-4. a V'-6. and the only 
V-S in the class. 

• Dakota has more available horsepowen 
Dakota has more available torque. 

• Dakota has mt)re standard horsepower 

• Dakota has more standard torque. 




Ride & Handling 



» Dakota has a longer w heelbase. which makes for a smooth ride. 
» Dakota's turning circle is smaller than Ranger's and 5-/0 1 short 
wheelbase and Club Cab 2WD models. 

• Dakota has a wider track, which enhances stability. 



DixSge Dakota 
5.2LV-8 

H.P. m <f 4400 rpm 
Torque m if 3200 rpm 
:.5/. 1-4 

H.P. 120 V 5200 rpm 
Torque 145 e 3250 rpm 

ISWB/Cluh Cab) 

II2.07I30.9" 

.m"/4l.2" 

Fnmt/Rear 
2WD 60.5761. 5" 
4Wl)60.Sy6l.5" 



FonI Ranger 

4.01. V.6 



H.P. 160 <» 4200 rpm 
Tonpie 220 if .W) rpm 
2JL 1-4 

H P. II2X- 4m rjm 
Toniue 135 (e 2400 rpm 



ISWB/Cluh Cah) 

107.97125.4" 

36.5741.6" 

Fnmt/Rear 
2WD 56.6"/57.3" 
4Wl) 5HJ"/57.3" 



Chevmlet S-W 
4.3L V-6 

H P 190 (d 4400 rpm 
Torque 25(1 C» 2S(H) qm 
2.21. 1-4 

H P I IS ^ 52(H) rpm 
Torque 130 (e 32(iO rpm 



ISWB/Cluh CabI 

m.37122.9" 

36.9-/4I.3" 

Fnmt/Rear 
2WD 55.0-/54.6" 
4WD 57.2"/55.r 



Comfort & Convenience 




• Dakota has a roomier interior 

• Club Cab 

• Regular Cab 
• Dakota is the only one to offer 

.1 40/20/40 split bench seal with 
nini business c<msole. 



Safety Features 



• Dakota is the <ml\ one with standard 

dual airbag.^.' 
> Dakota is the <ml\ one to offer a self-dimming 
rear view mirmr 

• Dakota offers lugger exterior mirrors, 
for a larger field of vision. 



Towin\< & Payload 




Dodge Dakota 

M.7cu.ft. 
56.4 cu. ft. 
40/20/40 split bench 



Standard dual airbags 

Available 

50.0 sq. in. 



• Dakota has SIX) lbs more available lowing. 

• Dakota has over 9IK) lbs. more available fxiyload. 

• Dakota has a larger bed. 

• Dakota long bed holds 4'xH' building materials with the tailgate closed. 



'Always wear your seat belt for a tully etiectve airbag Rearward-lacing chid seats cannot t>e used in standard cab models 
Compansons vs Ford Ranger and Chevy S-10, Information based on data available at time of pnnting, 
tSee limited warranty & restnctions at dealer Excludes normal maintenarv:e and wear items. 



Fonl Ranger 



66.3 cu. ft. 
52.5 cu ft. 
Not available 



Optional dual airbags 
Not available 
31.5 sq. m. 



Chevwlet S-IO 



65.3 cu. ft. 
55.6 cu. ft. 
Not available 



Driver's airbag only 
Not available 
41 JO sq. in. 



I lodge Dakota 


1 


Fiml Ranger 


1 


Chcvwlel S-IO 


6m lbs. 




6000 lbs 




fim lbs 


2600 lbs. 




1650 lbs. 




1502 lbs. 


Short Bed 




Short Bed 




Short Bed 


Liigtli: 77.9" 




Length: 7I.S" 




Length: 72.H" 


Width. S7.H" 




Width: 54.4" 




Width: 54.9" 


Depth: 17.5" 




Depth: 16.5" 




Depth: Ill- 


Volume: 46.5 cu. ft. 




Volume: 37.4 cu. ft. 




Volume: 39.4 ru ft 


Lmg Bed 




Lmn Bed 




Lmi; Bed 


Ungth: %.4" 




Ixngih: K3.8" 




Ixnglh: HH.H" 


Width: 57.H" 




Width: 54.4" 




Width: 54.9" 


Depth: 17.5" 




Depth: 16.5" 




Depth: 17.1" 


Volume: 56.4 cu. ft. 




Volume: 43.5 cu. ft. 




Volume: 4H.lcu.ft 



Paper contains ten percent recryclcd malertal- 




Club Cab Sport 4.x4 



Span 4.x2 



The New Dodge Dakota 
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British Rescue 
No-Loot U-Boat 

BIRKENHEAD, ENGLAND— 
Ever since the Nazis surrendered, 
rumors that they had spirited 
away a king's ransom in gold and 
jewels aboard U-boats have tanta- 
lized treasure hunters. Three 
years ago, divers cracked the 
hatch on the last good candidate, 
the U-534, a type IXC submarine 
that was sunk on May 5, 1945, off 
the coast of Denmark. 

But there was no treasure 
aboard, and the U-534 nearly ended 
up in a scrap yard. However, earlier 




Experts attribute the U-534's excellent condition to her having been burled In soft mud. 

Trust rescued the sub and had it 30 miles from Liverpool. The Trust 
barged up England's River Mersey to plans to make the German submarine 
this year the Warship Preservation a converted warehouse in Birkenhead, the featured attraction at a museum. 




Radio-Controlled Winner 

NEW YORK, NY— In our 1958 Christmas issue we intro- 
duced our readers to Radicon, the world's first remote- 
controlled toy robot. As this issue went to press, Sotheby's, 
the world-famous auctioneers of fine art and antiques, in- 
formed us that this ground- 
breaking toy was about to 
go on the block. 

Stunning for its day but 
primitive by contemporary 
standards, Radicon follows 
radio-transmitted com- 
mands to move forward 
and back, turn and flash its 
lights. According to Sothe- 
by's, it is now one of the 
rarest, and most expensive, 
toy robots in e.xistence. 
With bidding on Radicon 
Radicon will fetch a premium expected to reach $15,000, 
price partly because the first the moral is clear: Take 
owner kept the box. good care of your toys. 

Psycho-Choco Reaction 

SAN DIEGO, CA — Not long after he begins shaving, a 
young man learns that a box of chocolates can earn for- 
giveness for a multitude of sins. 

Researchers at The Neurosciences Institute believe 
they know why. Danielle Piomelli and her colleagues say 
they have found three compounds in chocolate that are 
structurally similar to anandamine. This naturally pro- 
duced brain chemical stimulates the same nerve cells as 

does the active ingredi- 
ent in marijuana. 

The exact reason why 
this happens has yet to 
be determined. Howev- 
er, Piomelli's team can 
offer this shopping hint: 
Avoid white chocolate as 
a peace offering. It lacks 
the psychoactive ingre- 
dient that gives regular 
chocolate its charm. 

Compounds in chocolate 
appeal to the same part of 
brain as cannablrrald drugs. 




Paris Subway Automates 

PARIS, FRANCE 
— Something is mis- 
sing from the plans 
for this city's next 
subway trains — 
seats for drivers. 

Driverless trains 
now under construc- 
tion will use a re- 
dundant computer 
system to operate 
doors, power and 
braking. Second-by- 
second performance data will be sent to a control center 
via a track coupling. DowTi-the-track video views will be 
transmitted via a wireless link. If a train is delayed, the 
central computer will adjust the speed of those following it. 

Automated trains will do more than eliminate the need 
for subway train drivers. Their redundant controls and 
maintenance-assistance systems will make it possible to 
operate the line with 52 trains instead of 57. 




The first drtveriess trains will run on the 
Meteor Line In 1998. 




Fast Data For Air Racers 

SEVERNA PARK, MD— One PDAS flight teaches 
Telemetry developed for the P"ots « year s worth of 
military will soon make For- $eat-of-the-pants flying. 

mula One air racing more exciting and more accessible 
to television audiences. 

The Flexible Data Acquisition System (FDAS) was de- 
veloped by Beta Motor Sports and is currently installed 
on the Nemesis racer. It collects pilot, aerodynamic, air- 
frame and engine-performance data as the 200-cu.-in.- 
engine planes race one another around a 3-mile oval. 

Analyzing this information on a Macintosh computer can 
show crews and pilots how to improve their techniques. 
Coming soon: FDAS video for commercial broadcast. 
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Exploding 
The Oldest 
Mines 

KARLSKRONA, SWE- 
DEN — As long as their lo- 
cations remain unknown, 
old-fashioned underwa- 
ter contact mines are a 
threat to even the stealth- 
iest of minesweepers. 

To prevent its war- 
ships from falling victim 
to these aging devices, 
the Swedish Navy plans 
to equip its latest mine- 
sweeper, the HMS 
Strysoe, with an under- 
water-mine hunter. 
? Called the Double Ea- 
tgle, the submersible is 
I propelled and steered 
£ with six electric motors, 
g Normally, it swims 
I ahead, following a route 
I stored in the Strysoe's 
I tactical data system. 




When Double Eagle's 
Super-VHS camera or 
ultrasensitive sonar de- 
tects a mine, it sounds an 
alert and turns over the 
controls to a human oper- 
ator. He can steer it in 
for a closer look, and then 
destroy a mine by releas- 
ing an explosive. 

It is anyone's guess as 
to how many old under- 
water contact mines re- 
main active. Sutec, the 
Bofors Underwater Sys- 
tems subsidiary that de- 
veloped Double Eagle, 
believes there are enough 
mines to make its unique, 
relatively low-tech detec- 
tion system a must-have 
item for all the world's 
high-tech navies. 

A computer-controlled 
winch maintains proper 
tension on Double Esgltfi 
neutral buoyant leash, 
which contains power and 
communications lines. 



Seeing Through The Fog 






Display 
swings out 
of the way 
during 
clear 
weather. 



PORTLAND, OR— Wintertime flying in the 
Pacific Northwest usually means three 
things: fog, fog and more fog. While 
other carriers' planes have to circle 
socked-in airports or are diverted, 
Alaska Airlines keeps its 
takeoffs and landings right 
on schedule. 

Its secret weapon is the 
Fog Buster, a head-up guid- 
ance system that allows 
manual and instrument takeoffs in as little as 300 ft. of 
visibility, and landings in as little as 700 ft. of visibility. 

Built by Flight Dynamics, the Fog Buster consists of a 
projector mounted behind the pilot's head. It beams nec- 
essary flight data, an outline of the runway and a bull's- 
eye landing target on a flip-down glass screen directly in 
the pilot's line of sight. 

Alaska Airlines paid $12 million for its Fog Buster sys- 
tem. The airline believes that the savings from avoiding 
delays will pay for the technology in two to three years. 



A MiUion Takeout Volts 



MAGNETIC CORE 



RANKS OF 
400-VOLT 
TRANS- 
FORMERS 



ONTARIO, CANADA— It 
isn't so hard to build a 1- 
million-volt power supply. 
The challenge is making it 
stable to within 0.5%. And 
the really hard part is fit- 
ting it into a space 
that is smaller 
than a minivan. 

James Cross of 
the University of 
Waterloo says the 
solution is to think 
small. His new "cascado" 
transformer packs 1 mil- 
lion volts and 30 kilo- 
watts of power in a 2r)()- 
pound package about the 
size of a large trash can. 

Cross's device consi.st.-^ 
of a stack of 80 printed 
circuit boards, each one 
containing 32 400-v()lt 
transformers. The stack 
puts out a total supply of 
1,024.000 volts. 

The project is mort' 
than a challenging t-n- 
gineering exercise. 
Airline security ex- 
perts are interested in 
using the Cross tran.s- 
former to power a lu-u 
generation of devices thai 
can identify e.xplosivt's and 
drugs hidden in baggage. 

Now that designer.-^ have 



the ability to package so 
much well-regulated power 
in so small a place, expect 
to see downsizing of devices 
from radar transmitters to 
food pasteurization systems. 




Stacking 
transformers 
minimizes 
the need for 
insulation. 
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THE DISH NETWORK. WHERE 
MORE ALWAYS COSTS LESS. 



The 
Channel. 






CSRAN 



PER MONTH Qyc C^sd mrnfii) 



CHICAOO 



!sm S ifeiv ama ML imm^ftrn'o^ 



raAiTTTPibra Lifetime 



TUHisnnaumi 

dIsRx» 



During the past few months many of the Nation's cable companies 
raised their prices and lowered their services. At the DISH Network 
we drastically lowered prices and expanded our services. In the 
process we created a price war that brings 
you, the consumer, the best programming 
value ever. 



40 channels, including The Disney Channel, plus 30 channels of 
digital music for $500 a year! That's just $25 a month! And we offer 
all the multichannel premium services like HBO and Showtime at 
cable-busting rates, too. 



AMERICA'S TOP 40 CD" 

VS. COMTAIAIU NOeiAMMINO 



At the DISH Network we're selling our 
complete state-of-the-art 18" digital satellite 
system for only $199 when you subscribe for a 
year to .America's Top 40 CD. DIRECH' tried to 
follow our lead by offering after-sale rebates 
and gimmicks with lots of fine print. 




DISH N*lw*Hi DIIKTV/UtM- U.*, 
Mn iijiiHiii I, 



But no promise of a check in the mail is ever going to help them 
match our programming offer. 

At the DISH Network, with one phone call you can get America's Top 



Cable just can't compete. Average cable costs 
over $42 a month. THE DISH NETWORK WILL 
SAVE YOU $17 A MONTH OR OVER $200 A 
YEAR. EVERY MONTH! EVERY YEAR! 



Bisically, it all comes down to this. One call to the 
DISH Network will get you the most affordable 
digital satellite TV system ever offered. With no 
asterisks and no fine print. And you'll get a 
programming package at a price that nobody else can touch. 

So make the comparison and then make the call. To the company 
where more will always be less. The DISH Network. 



M^ifc 



Call Now. Limited Time Offer. 

VWay nwncy hack puaranlcc. http:/Avw » .ilishiKtwork.coin 



10 OUMB rOUII COMPlEIt srsTtM 
AND A YEM Of nOCMMMMC CAU: 



1-800-333-DISH 




dIsH 

NETWORK 



Nothing KIse Compares"" 

WHEN YOU PURCHASE 
1 YEAR OF AMERICA'S 
TOP 40 FOR $300 

KOH^SSLES.H0COJ" 1 



m Vourk on. Wl. OA R HniM V«t TUHy m irr rapwH nkwb 4 Inr Rn^rMH 
r<J(SBt>M«|iotl>«mfcaMeMm pnm aid pKtip «r to daar MbM Mrr bnfnici 






^ Prodi 







Russian astronomers fold super-power 
reflecting scope into 7'/< inches! 

ITic w<)rid'<. most fKTOcrtiil telescopes use pant rellecrinj; niiirors to 
fnid the lij;ht path, «> thc>' ejn nuipe billions (»f miles to the \ cr> edges ot 
the iinnetv Astonishing new Cjt Seopc not only niiniatiinzcs these 
celesti.il explorxTs, hut folds the light path twice. You en)oy the power ol 
eauiiiHi si/eil siopi-s nglii in die palm ol your liaiid! 

Em»nnous 2(h nugriification and superb low-light performance. 
Siudv nnk lnrni.iiions on the m<x)n, or read lips a hall field away. 
()\erM/ed oh|ettive lens and precision coated lens system give you 
Imtrltnc detinition. l-(Kus lri>m iiilinit\' to as close as 10 yards! Rubber 
armor coating takes the abuse and moisture that lesser scopes can't. 
R<>.iiing. nature study, astronomy, hiking, concerts, or spons csents - the 
release ot top secret space r.ice technology now gives you unequalled 
ol>scr\anon and surseillance posvcr. At a fraclion of its true value. 
■ DutMteflectins Aimoied 90x CM Scope, «K-500 $89.95 

Wdnln \mi /.I ti 110 Sl(niur<s x 2t ( ompUu with lijtltmt warranty. 



Take back control of your telephone. 

hic Screen' ' Plume Protector elimin.ites 
unwanted calls Ilar.issing calls, sales calls, 
anv call vou wish Incoming calls are 
greeted bv a voice prompt: "lliank you for 
tallinn. PUasc (tiler the four iiiiit pass-code. ' 
Your phone rings onlv it the caller enters the 
correct code. Voice prompt repeats and il 
no code is entered, the caller is automatically 
disconnected! I'se the keypad to change the 
code, or de .iclivaie the unit ,\lso secures 
la\ and miKlein hues' 
■ Tek-Soeen'" #T5-300 $44.95 

Inutilli laiur tlmn an antwrnmi machnt. mrli iti own A(. power pack. Rimipma 
to let mm hmwit 'i mirkin/i. Lea HM-TcleurteHetl extnuums still rin/f. 



Hear the teeming rainforest of your 
own backyard. 

I he sound amplifier yuu may 
have read about. Whisper 
2000 captures even far- 
away sounds, and 
delivers ihcni tc) you, 
crisply and clearly. 
Cireal for nature study, 
K'curity, even watching 
TV. Ruilt in volume 
lets you adjust for 
sensitivity. Complete 
with ear phones and our 
no-risk guarantee. 

Whisper 2000 Sound 
Booster »W-2000 $18.95 
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TiieGrundlQlloltroflic 

From German engineers, the 
Porsche Turtx) of electronic 
shavers. 

This is the world's best, ( 
Click the switch - no w hine,! 
lust the low purr of a powcrflllc 
you shave you'll expenencc ! 
totally new: 

A two-day growth melts a« 
pull, no scrape, no eHon 
clliirtless shave is brought I 
world's first combitiei horiz 
cutting system, llie ultra tech 1 
cutter hides in an astonishing W micron 
thin platinum coated screen. Your skm is 
protected at everv' angle, yet whiskerv ^ccm 
to be forever gone. 

Use it corded or cordless. New hybrid banerics charge ( 
plus have longer life for on-the road shaves. LCO shows power 
reservoir. Trinimcr even slides out for mustaches or sideburru. 
Take one out for a lest shave Your old sluver v^ill begin to kaolt j 
like a nisty trow el 

■ The Grundls Roltronic Shaver, #GR-2010 $259.95 

' l'Mfltttrulimimn4tTtrtlcMx.ftrm li€-niK^nL L—k war ktM mw*nt. 




Extra! Extra! Lindbergh 
flies NY to Paris in 33 
hours! Crowds roar! 

()»n the radio that guided a 
true ,\nicricaii hem on his record 
breaking solo flight. Updated with 
povvcrlul digil.il sound, and a side- 
pon cassette deck. Flip the toggle 
switches. I iibcs come to lite with 
an amber glow . Turn otVyour 
room lights and tune in your 
favorite music or news, .AM or 
FM, on the lighted main dial. Or 
slip in a cassette. Authentic re 
creation also has individual 
volume/tone knobs, svviveling 
oval-coil anieniu, and bottom drawer stash, )usi like 
the original! Real wiMiden case is beautifullv polislicil 
p< m ered 1 Jti. nnic w arranU 

■ The Spirit of St. UniIs Wireless Valve Radio, »1987-R 



Drive a 13fflph Abrams tank. 

A combat tested dynamo. Now you take the controls. Husky l/20th scale vcnioo | 
wer inifxissihlc teirain, fords streams, CTen clawii its way up 4.1° slopes! 2-clTaiiiK-| duai-i 
remote operates lett/right treads individuallv' - spin .^60" instantly' SpeciK up lo 13 i 
faster than a quick walk! 
Klectnc engine roars 8 to 
10 minutes before you 
even need to recharge 
Rotate the turret, elevate 
the gun and send one up 
your neighbor's driveway! 
Complete with controls, 
battery pack, and 
rvcharger, all readv to n 

■ Abrams Ml A1 

Radio Controlled 
Battle Tank, 
#10775 $149.95. 



App 13" xO' 



Satisfaction Guaranteed or Your Money Bacic 





Have you ever gone 
target shooting with a 
crossbow ? Slide a steel- 
tipped bolt into 
position, take aim, and 
pull the trigger! A 100 
mph thrill, especially 
when you hit the 
target dead-on. 
Includes the die-cast 
alloy 401b. draw 
Nighihawk, bow 
stnng, and 5 bolt 
arrows. Test tire 
yours today. 

■ NIshttMwkPiitol Crossbow *106« $99.9S 

■ 19-p«ck extra PVOstccI bolt-«Tows. »1066-1S $4.95 

■ Daisy Electronic Red-Dot Point Scope «7M)9DZ $1S.95 



Cyclone-power coin bank sorts, 
counts, and wraps - all with 
see-through action! 

Drop J ca.stadc ol coias dowii the 
chute. Click the switch. Watch as 
pennies, nickels, dimes, and quarters 
whirl, spin and fall neatly into their 
proper channels - and right into the 
waiting coin wrappers! Built-m coin 
vault stores excess, lets you know 
anytime how much you've saved. 
Runs on 2 "(T batteries, not included. 
A blast to watch, and a ftin way to save. 

■ Easy-Money'" Turtx> Coin 
Machine, «EZM-20 $29.93 

C.ompUu airh aartn- park of coin wrapprn. 



The Sword of the Dragon. 

lb the Samurai, the s\M)ai was more dian a weapon. It w^ power, 
jastice, and the steel bridge to place in the empcn»r's hcawn. 

Now reach back over a thousand years. The Dragon 
Swords. A fusion of tempered 440 stainless steel - and 
intricately caned taux-ivory. CXcr42" of hand -crafted 
bcautA'. Perfectly balanced. Touch the wave-trosted 
blade, 'llie brass guard. Complete with the black 
lacquered scabbard, and a lifetime warranrv. 

■ 'Rk Sword of the Dragon 
#SO«)0 $159.95 

■ Matching 3ff' Dragon SwoRj 
«SO600 $119.95 



Easy-Money Optional AC 
Adaptor, »EZ-A $9.95 



Don't curse useless matches and cheap lighters. 
Get guaranteed fire, indoors or outi 

.-Viuinx- )asi click the lull witdi of the new Siher 
Streak Pencil Toah. Instantly )tiu coiitnil a reaching 
pin-point bliR- h(X flanx - oNvr 2,i>0ff', twxc that ot" 
ordinar\' torches! Bend gla.ss, solder electronics, 
Irazc plumbing, cut mpe like a laser beam, or start a 
..imptiie in a monsoon. Oiih' 6" kng, with a .?0 
miiiuic tiiel reservoir. Hull)' adjustable. Includes 
siaixl tir twT>-wm' liaixls-ftec use. 

■ Silver Streak Electronic Pencil Torch 
(tPTSOOO-S $29.95 



Ekctrmu upiitum - noflmts or striken! Pocket lae. 

Hobbies • Electronics • Outdoors • Pluniblns 
Wood Bumins • rirst Aid • Survival 



Dcl.KlvibIc 
Sdfety C.ip 
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The HEX T 
uEilcHISTlun 
T.y. HEHKJTE 



Command your TV with 
the next generation in 
universal remotes. 

Set your Phaser to TV', 
VCR, or even cable. Press a button. With Star Trek sound etfects, you 
change channels, volume, mute or power up. As you key in each 
command, the Phaser fires with a deep ruby glow. Now go where no 
remote has gone before. From the on going mission, direct to you. .\pp. 
9". Compatible with all major components and brands. Want to tn* one 
risk-fire? Call now and make it 5<i. 

■ Star-Trek Next Generation, Type II Phaser Remote «2378 $39.95 



Humane self-defense. 

Put the power of lightning in the 

palm of your hand. 

Click the switch. A tour second touch will 
told a raging bull like a wet raxxile, with no 
pemiancnt damage! Effects wear off in 3-5 
minutes. You have time to get help or get 
awa\-. NeN^est vcrrjoas pack mega-volts into 
p<x"ket si/c pnrtcction' 

■ 7" Sccurtty-Plus 200,000v Stun Gun 
#WOOV $59.95 

■ 5" Security-Plus 100,000v Stun Gun 
»J100V $34.95 

CkcA your Itcsi tnd suu U wi 




^ Edje 5l>Company 



TOOLS, GIFTS, & HI-TECH ACTION GEAR 
For Instant Federal Express Delivery, Call Toll-Free 

■1 -800-732-9976 S 



24 Hour Credit Card Order Hotline 



or send check-money order to. 
The Edge Company • P.O. Box 886-PM 1896* Brattlet>oro, VT 05302 

Add $6 00 FedEx stiippins and insurance per item, $2 00 each additional item 
Every Item vou buy is backed up by air iron-clad, no-risk gtiarantee Von will be completety satisfied or your money bacli 
The Edge Catalos - over 80 blazitfg color pages of the hottest gifts, tools, and unique stuff in the world. Now for a limited time, send $3.00 and get 

a special 2 year sutMcription - IS itsucsl 
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Flubbed Maneuver Limits View Of Su-37 Aerobatics 



FARNBOROUGH, ENGLAND— 
While watching test pilots fly at the 
Farnborough Air Show, you might get 
the impression that the law of gravity 
is only a polite suggestion. There are 
no trophies for fancy flying, but daz- 
zling performances can seal multibil- 
lion-dollar aircraft deals. 



plane's engine-thrust-diverting capa- 
bility to lift its nose and then twirl it 
around 360", virtually pivoting on its 
tail. By the time it has completed this 
tight-diameter loop, its airspeed has 
dropped to below 50 knots. This 
gives the pilot an opportunity to fire 
at an enemy streaking past and 





Catching on fast to the ways of 
capitalism, Russia's legendary Sukhoi 
Design Bureau announced that its 
hottest new fighter, the Su-37MR, 
would demonstrate a seemingly im- 
possible aerial maneuver called a 
kulbit, which is Russian for circle. 

In this maneuver, the pilot uses the 



earns the Su-37fw1R the nick 
name "Flanker." 

Russian test pi- 
lot Yevgeny Frolov 
performed the kul- 
bit maneuver sev- 
eral times. Unfor- 
tunately for Frolov, only a 
few journalists and janitors 
who were working after 
the show got to watch. 
The show's rules commit- 
tee wouldn't let Frolov fly 
his fanciest moves during 
the public exhibition 



because they said he couldn't control 
his plane well enough to keep it from 
flying over spectator areas. 

Meanwhile, turning heads on the 
ground was the 500-mph Leopard. A 
miniature executive jet under devel- 
opment by CMC Ltd., of Herts, Eng- 
land, the 4-place twin-engine plane 
looks like a sports car that has 
sprouted stubby wings. But its most 
eye-catching feature is its price. At 
the exchange rates that were in effect 
at show time, it cost about $1.3 mil- 
lion, making truly first-class air travel 





something that even 
relatively low-figure 
millionaires can afford. 

Clockwise from top: 
Famborough attractions 
Included the EuroRghter 
2000 (shown landing), 
stealthy B-2A bomt>er, 
Kamov Ka-50 assault 
helicopter, MIG-AT 
trainer and sporty 
Leopard executive Jet. 
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TELL YOUR BUDDIES YOU JUST GOT 
A 4,100-LB. POWER TOOL. 



The right tool for the right job. That's the Toyota TlOO Xtracab truck. With its 190-hp V6 engine 
this full-size workhorse has more standard towing and payload capacities than Ford and Dodge! 
Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 
with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 



Call 1-800-GO-TOYOTA or visit our website at: http://www.toyota.com for a brochure or full-line CD-ROM plus the 
location of your nearest dealer. 1996 Toyota Motor Sa>e$ U S A inc Buckle Uo' Oo it fc ttwse who love you Toyou lenvnds you 
10 TreaO Lighttyi* on put)itc anO pnvaie land 'Comparison Oa&*Kl on comparably standard equipped Xiracatn wrth manual transmission 



®TOYOTAT100 

I love what you do for me 
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Helicopter Rotor 
Goes Electric 

AUBURN, AL— It may be time to re- 
tire the old joke that defines a helicoptei- 
as a random collection of spare parts 
loosely organized around an oil leak. 

Engineers at Auburn University 
have found a way to eliminate as many 
as 1000 parts from a helicopter by re- 
placing its complex mechanical rotor 
hub assembly with a 1-piece Solid- 
SUte Adaptive Rotor (SSAR). 

In the SSAR system, the blades that 
create lift and thrust are connected to 
an aluminum "torque plate" that has 
piezoelectric actuators on both sides. 
Varying the direction and amount of 
current flowing through these ele- 
ments causes the torque plate and 




SOLID-STATE ROTOR 

UPPER ELECTRIOU 



QV TOROUE-PIATE 
ACTUATORS 





CONfTACrS 



Eliminating the drag-producing 
hub >A^li raise chopper top speeds by as much as 1 5%. 

blades to twist, just as if they were controlled by a 
mechanical assembly. 

SSAR will initially be used in sur\'eillance craft, 
and after its reliability is proven, in manned designs. 




Video Store Takes Flight 

ALPHARETTA, GA — Watching airline movies can be a 
no-win proposition. Either the film is one you've seen or 
one you planned to avoid. Even if you want to see it, 
you're probably seated too far from the screen. 

Coming soon to an air- 
plane near you is an im- 
provement sure to impress 
even seen-'em-all couch 
potatoes. The Network 
Connection's AirView sys- 
tem wiU make it possible for 
as many as 200 travelers to 
simultaneously watch differ- 
ent movies. The system, 
which costs $4 million per 
plane, uses networked com- 
puters to put a color screen 
on every seatback and a mul- 
tifunction controller or keyboard in the hands of every 
passenger. The fiberoptic cable that delivers the film 
win also pro\ide an Internet connection. E.xpect to see 
it first on the major airlines' longest international flights. 

Neon Glows Where Glass Can't Go 

ORLANDO. FL— Colorful neon lights 
will be going more places as fiberoptic 
cable begins replacing fragile 
glass tubing. 

The cables hold bundled 
plastic strands. Illumination 
originates from an enclosure 
that holds color filters, a 
lamp and reflector assembly, 
and a power supply. When 
energized, the cables glow 
like glass neon tubes. 



Passengers can also amuse 
themselves with videogames 




Leaner-Burning Engine 

TOKYO, JAPAN— Toyota's new D-4 2.0- 
liter engine puts into practice the long- 
standing belief that making small changes 
in the way fuel is mixed can make big dif- 
ferences in the resulting power and pollu- 
tion production. 

With a 50 : 1 air-to-gasoline ratio, the D-4 
is the world's leanest-burning automobile engine The 
secret to the high-performance burn is a high- 
pressure swirl injector. Swirling stratifies the 
mixture in a way that concentrates 
more fuel near the spark plug. When 
combined with other improve- 
ments, the result is better 
acceleration from a 10% 
increase in torque and 30% 
lower fuel consumption. 
Toyota says it will mount the 
D-4 on its vehicles with automatic 
transmissions beginning this month. 

The shape of the piston helps stratify the 
fuel-air mixture, causing a leaner bum. 




'in ' 




Fiberoptic neon glows 
where vibrations can 
shatter glass tubing. 



In another approach called end-glow 
illumination, light emanating from the 
tip of a cable creates a starlike sparkle. 
Supervision International used this 
technique and 30 miles of 
cable terminating in 66,500 
points of light to create the 
42-ft.-tall Coca-Cola bottle 
above New York City's Times 
Square. Off-Broadway, the 
technology Ls being used for 
amusement park rides, air- 
port runways, subway tun- 
nels and mine shafts. HCI 
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Hear why the 
bose* wwe* radio 
was named a 
"Best New 
Product of 1994" 
BY Business Week. 

Tabletop radios are popular for their 
convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 
fidelity sound from a radio. Until now. 

Bose presents the Wave radio. 
It's the one radio acclaimed by lead- 
ing audio critics. Because it's the 



is our patented acoustic 
waveguide speaker tech- 
nology. Just as a flute strengthens 
a breath of air to fill an entire 
concert hall, the waveguide produces 
room-filling sound from a small 
enclosure. This technology and 
performance is available in no 
other radio. 

You'll touch a button and 
hear your favorite music come aUve 
in rich stereo sound. You'll hear 
every note the way it's meant to be 
heard. The Wave radio measures just 




Call NOW AND 

MAKE SDC INTEREST- 
FREE PAYMENTS. 

The Wave radio is available for $349 
directly from Bose, the most 
respected name in sound. 
Call 1-800-845-BOSE, ext. 
R3746, or return the coupon 
for free information or to 
learn more about our in- 
home trial and satisfaction 
guarantee. When you call, 
ask about our six-month 
installment payment plan. 




Hear The radio That woke Up 
An Entire Industry 




one radio that delivers 
big, rich, lifelike stereo 
sound plus a small, 
convenient size. 

The BEST- 
SOUNDING RADIO 
YOU CAN BUY. 

We think the Wave radio is the best- 
sounding radio you can buy. And 
audio critics agree. 

Radio World 
called the sound 
"simply amazing... 
a genuine breakthrough 
in improved sound 
quality." Business Week 
named the Wave 

. , , _^ _ radio a "Best 

«^^*'r^''*«*wf» New Produa 

nckhia of 1994 

Popular Science called 
it "a sonic marvel" 
and gave it a presti- 
gious "Best of 
What's New" 
award. The key 




The ^mhfr^ in (omntnnal 
ndns coMioi praduu bWiki 
boss, iMi IS issMtiol (w 





4.5''H X H'W X g'D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 
any room. 

Remote-controlled 
convenience. 

Operate the radio from across the 
room with the credit card-sized 

remote control. Set six 
AM and six FM stations, 
and switch between them 
at the touch of a button. 
You can even bring great 
Bose sound to recorded 
music, TV programs, or 
movies by connecting the 
Wave radio to your CD or 
cassette player, TV, or VCR. 



Wired magazine 
said it has a "clean, 
sweet sound that will 
have your friends 
wondering where 
you've hidden your 
fancy speakers." But you 
have to hear the Wave radio 
for yourself to believe it. Call today. 

Call 1-800-845-BOSE, 
EXT. R3746. 



When you call, ask about our six-month 
installment payment plan. (Available on 
telephone orders only.) Also ask about 
FedEx* delivery. 

MrTMrsyMs. 



Name 



(Please Print) 



Address 



Sure 



Zip 



City 

( ) 

Daytime Telephone 

( ) 

Evening Telephone 

Mail to: Bose Corporation, Dept. CDD-R3746, 
The Mountain, Framinghan\ MA 01701-9168, 
or fax to 1-508-485-4577. 



Better sound through research. 



01996 Bose Corpofjtum. C^^vcred by patcni ri^ts luucd and/or pending. Installment payment plan option is not to be used in combiiutHXi 
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SCIENCE 

Alien Life, On Earth 

BY JIM WILSON, Science/Technology Editor 




EUKARYOTES 





Archaea have some genes that are 
entirely different from those of eukaryotes 
and prokaryotes. That distinguishes them 
as a distinctly separate branch of life. 




• Could you recognize an alien if 
you saw one? Until this past summer, 
only science fiction writers were paid 
to think about this question. Today, it 
is being discussed in the conference 
rooms of the world's leading scientific 
institutions. 

Starting the serious speculation was 
NASA's carefully worded announce- 
ment that a meteorite that landed in 
the Antarctic 13,000 years ago contains 
chemicals and structures that might 
have been created by Martian micro- 
bes 3.6 billion years earlier. The an- 
nouncement also led to the world's first 
scientific conference on a.strobiology. 

However, two other discoveries 
have even more significantly boosted 
speculation that the universe may be 
teeming with life, although not neces- 
sarily in familiar shapes or forms. 
The first of these discoveries involves 
a 1-cell bit of fluff named Methano- 
coccus jannaschii (see photo on page 
28), and the second involves the oldest 
fossil found on Earth. 



"Our understanding of M. jan- 
naschii significantly increases the 
likelihood that life exists on other 
planets," says J. Craig Venter, presi- 
dent of The Institute for Genomic 
Research (TIGR), in Rockville, Mary- 
land. The research organization 
worked with scientists from the Uni- 
versity of Illinois, in Urbana, and The 
Johns Hopkins University, in Balti- 
more, to map the genes of the unusual 
organism. 

It's clear that M. jannaschii is dif- 
ferent from almost everything else 
that lives on Earth. It thrives at 
coffee-percolating temperatures, 
gulps iron and sulfur and belches nat- 
ural gas. And if you think it behaves 
strangely, check out its neighborhood. 
Researchers from the Woods Hole 
Oceanogi'aphic Institution found the 
specimen thriving at steel-bending 
pressures about 2 miles beneath the 
Pacific Ocean, 100 miles south of Cabo 
San Lucas, Me>dco. 

Organism.^ that thrive under ex- 



treme conditions are novel but not 
unique. Ken Nealson of the Center for 
Great Lakes Studies reminded the 
scientists participating in the first 
Astrobiology Workshop. The meeting 
was held at NASA's Ames Research 
Center at Moffit Field, California, 
several weeks after the Martian mete- 
orite find was announced. "Bacteria 
are found in environments ranging 
from 23° to 248° F, from pH values of 
zero I battery acid] to 10 [detergent] 
and salinities ranging from distilled 
water to hypersaline brines," he says. 

True enough, but the DNA analj'sis 
of M. jannaschii shows that it is no 
more a form of bacteria than it is a 
Labrador retriever. "In decoding the 
genomic structure of M. jannaschii, 
we were astounded to find that two- 
thirds of the genes do not look like 
anything we've ever seen in biology 
before," says Venter. 

His findings confirm that it is part 
of a distinct form of life called "ar- 
( Please turn to page 28 > 
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SCIENCE (Continued from page 26) 



TIGR team concluded it is neither a 
prokaryote nor a eukaryote. 

'There are genes here that are to- 
tally bacterialike and others that dis- 
tinctly resemble eukaryotes," says 
Venter. In terms of the way it passes 
genetic information to future genera- 
tions, M. jannaschii is similar to 
eukaryotes. Yet, the way it converts 
material from its surroundings into 



chaea." The name derives from the 
Greek word for ancient, reflecting the 
belief that Af. jannaschii was capable 
of surviving the harsh, poison-filled 
environment scientists imagine exist- 
ed on Earth nearly 4 billion years ago. 
They also established beyond ques- 
tion that the archaea are a distinct 
branch of the so-called tree of life. 
The traditional school of thought held 
that the tree had 
only two branch- 
es. Life forms 
big enough to be 
seen, along with 
much of the mi- 
croscopic world, 
are collectively 
referred to as 
"eukaryotes." The 
name implies that 
their cells contain 

a nucleus. Bacte- normal Earth environment Is poisonous to M. Jannaschii. Area Is 

ria and blue-green algae, which lack a new cell mass is similar to how bacte- 




nucleus, are termed "prokaryotes." 

For the roughly 20 years that biolo- 
gists have known about the archaea, 
they have suspected they were a 
form of bacteria. Leading the opposi- 
tion to this idea was Carl R. Woese, 
an evolutionist at the University of 
Illinois who proposed that they are 
actually a separate branch of life. 
After mapping the location of each of 
the 1738 genes in M. jannaschii, the 



ria behave. The immediate effect of 
the genetic mapping of Af. jannaschii 
has been to vindicate Woese's third- 
branch-of-life theory. Authors are 
already revising their textbooks. 

Because so many of the genes 
found in Af. jannaschii are so differ- 
ent from those in known forms of life, 
scientists can't help but ask if this 
exotic organism might not have an 
extraterrestrial origin. "It's like 



something out of science fiction. Not 
so long ago, no one would have be- 
lieved you if you'd told them such an 
organism existed on Earth," says 
Venter, who says it is not inconceiv- 
able that archaea might have originat- 
ed elsewhere in the solar system. 

"This organism is as good a candi- 
date as you could want for something 
arriving on a Martian meteorite," 
says John N. 
Reeve, a micro- 
biologist at Ohio 
State University, 
in Columbus. This 
sort of support 
from life scien- 
tists has revived 
interest in a con- 
troversial propos- 
al about the ori- 
gin of life raised 
one-hair of a micron. the 1970s by 

astronomers Fred Hoyle and Chan- 
dra Wickramasinghe of the Univer- 
sity of Wales. They suggested that life 
didn't originate on Earth, and that it 
took root here after arriving from 
space. "I believe there is life on ever>' 
bit of the solar system that has a habit- 
able region," says Wickramasinghe. 

The two astronomers managed to 
alienate most of the scientific commu- 
nity by publishing a book titled Dis- 
eases From Space. In it, they argued 
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that the small size of bacteria and 
still smaller size of viruses make it 
possible for them to fall to Earth 
without the friction of the atmosphere 
heating them to the temperatures 
that vaporize larger material. To 
support their argument, they present- 
ed evidence suggesting a direct link- 
age between meteor showers and his- 
toric plagues. 



It will, at a minimum, take the dis- 
covery of living Martian organisms 
with genes similar to M. jannaschii 
or some other terrestrial creature to 
convince skeptics that Hoyle and 
Wickramasinghe are right. 



Another discovery may justify re- 
newed consideration of Hoyle and 
Wickramasinghe's theory. A team led 
by Stephen Mojzsis, a doctoral stu- 
dent at the Scripps Institution of 
Oceanography, in La Jolla, California, 
announced that its analysis of a rock 
found in Greenland suggests that life 
existed on Earth 3.87 billion years 
ago. Previously, the oldest fossil was 



J' " 



believed to be 3.46 billion years old. 

Pushing back the date that marks 
the planet's first inhabitants to nearly 
3.9 billion years ago is significant. The 
Earth is believed to be about 4.5 bil- 
lion years old. For the first half-bUlion 



or so years, continuous heavy bom- 
bardment by swarms of giant comets, 
city-sized asteroids and massive me- 
teorites would have caused environ- 
mental disruptions that would have 
made it difficult, if not impossible, for 
life to establish itself. 

The discovery of a fossil whose age 
coincides with the time at which the 
Earth first supposedly became habit- 
able raises the question of when this 
life form would have had time to 




Submersible AMn recovered M. Jannaschii 
from near a "white smoker" thermal vent. 

evolve. If Earth was too inhospitable 
for life to exist here before 3.9 billion 
B.C., perhaps, as Hoyle and Wickra- 
masinghe have suggested, life really 
did begin "out there" and it simply fell 
to Earth. m 




THE NEW NORELCO RAZOR. IT WON*T LEAVE YOU 
FEELING LIKE YOU SHAVED WITH A BLADE. 

The new Norelco Reflex Action Razor Is clinically proven to shave 
with less irritation than a blade. Its Reflex Action follows the curves and contf)urs of your face, 

so you get a great-Uxjking shave every time. We'll even let you try it risk-free 
for 21 days. Which is .something we'd never do if we thought it would come back to bite us. 
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ELECTROIMICS 



Free Energy 

BY BRIAN C. FENTON, Electronics Editor 



• Sometimes you can get something 
for nothing. Don't get me wrong — the 
laws of physics are imles that I live by. 
The first law of thermodynamics is 
my particular favorite. It describes 
the principle of conservation of en- 
ergy: Energy can neither be created 
nor destroyed, just transformed from 
one forni to another. 

This pi'inciple is the one that does 
away with the notion of perpetual- 
motion machines. If you believe they 
exist, then I'm sorry to inform you 
that they don't, and they never will — 
although there will probably be peo- 
ple trying to build them, and gullible 
people to buy them, in peipetuity. 

I recently came across two prod- 
ucts that don't violate any laws of 
physics, but they come as close as you 
can to perpetusJ motion. They create 
useful energy virtually for free. 

The first is the Freeplay windup 
radio from Bay Gen, a South African 
company. The radio is being marketed 
in the United States by Windup Tech- 
nologies for about $150. 

The radio has a mainspring — a 30- 
ft.-long coil of steel. Crank the handle 
for half a minute to wind the main- 
spring, and the radio will play for 
about a half-hour. 

The radio was originally marketed 
for people in developing countries, 
where radio is a far more accessible 
medium than TV for news 
and entertainment. Unfor- 
tunately, the availabilit\ 
of electric power can't 
be taken for granted 
in most of the Third 
World, and the cost of 
batteries could easily 
use up a substantial 
portion of an average 
household's annual in- 
come. So this radio is 
sensible alternative. 

The windup radio re- 
ceives the standard AM 
and FM broadcast bands 
and also shortwave — 
either 3.3 tol2 MHz or »; 
to 18 MHz, depending on 
the model. 

What's the first thing 
you do when a blackout 
hits? I don't run for the 
flashlight, I run for the 
radio. I've been through 




week-long power outages courtesy 
of hurricanes — and I never want to 
be caught without a radio and not 
enough batteries again. 

I feel a lot better knowing that my 
windup radio — which has become my 
emergency radio — ^will be ready when 
I need it. No matter how long it sits 
unused, it won't be destroyed by leak- 
ing batteries or simply be the victim 
of dead batteries. 

When the next power failure hits, 
I'll know what time it is, too. That's 
because I'll have a Seiko Kinetic 
watch on my wrist. 

Do you remember when watches 
didn't need batteries? 



Motion 
Watch 




GENERATING 
COIL BLOCK 



QUARTZ CRYSTAL 
OSCILLATOR 
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If so, you probably remember not 
only having to wind your watch daily 
but also having to reset the time often 
to keep it accurate. Maybe you were 
lucky and had a self-winding watch. 
But you probably still had to reset the 
time frequently because the watch's 
timekeeping was based on the un- 
winding of a mechanical spring and 
was thus prone to inaccuracies. 

Even the cheapest watches today 
are extremely accurate — at least until 
the batteries fail — thanks to the 
quartz crystals on which they're 
based. Seiko came up with the idea of 
creating an automatic "self-winding" 
watch in which an oscil- 
lating weight is used as 
the rotor of an electrical 
generator. The voltage 
from the generator is 
stored in a capacitor and 
released to power the 
quartz oscillator circuitry. 

The Kinetic's circuitry 
is so efficient — it con- 
sumes about one-mil- 
lionth of a watt — that 
once fully charged, the 
watch can run for up to 
2 weeks even if it isn't 
moved the whole time. 
According to Seiko, just 
brushing your teeth and 
washing your hands can 
provide about 5 hours of 
energy, and driving for an 
hour can keep the watch 
running for 15 hours. 

If that's not free ener- 
gy, then what is? IM 
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5 HOT BUSINESS OPPORTUNmES! 

Train witli NRI in your clioice of five iihdemand fields: 
Home Inspection ♦ Air Conditioning, Heating, and Refrigeration 
Locksmithing ♦ Building Construction ♦ Automotive Servicing 




Everj'one wanLs to get ahead, 
but many people don't know 
where to start. Let NRI show you 
tlie way - with Five exciting 
opportunities that add up to good 
money, advancement on tiie job. 
even a business of your own! With 
NRI training, you start with tlie 
basics, then build your skills a step 
at a time, so you gain professional 
know-how thi"ough practical 
experience. .\nd milike other home 
study progn'mis, NRI gives you the 
"toois of the trade" to train with _ 
and keep — just another great 
benefit of training the NRI way! 

Home Inspection 

Cash in on the growing demand for 
home inspection sen'ices and earn good 
money whether you work full time, part 
time — even in a business of your own! 
With NRI training, you master every 
important phase of the home inspection 
process, using the tools that ever>' 
successful home inspector needs - 

including a powerful 486DX2/66 .MHz computer system with 
Windows 95 and Quicken* financial plamiing software! Get 
more details in .NRI's free catalog - send for yours today! 

Locksmithing 

Start earning big money as a locksmith, even while you learn! 
With NRI's .Master Locksmithing course, you get all the tools 
you need - including a professional Ilco 027A Key .Machine - 
to make keys, repair and replace locks, install home security systems, 
and more! New expanded training includes automotive lock 
servicing and electronic security, making the opportunities for an 
NRI-trained locksmith even greater. Take the first step to 
success... send for your free N'RI catalog right away! 

Building Construction 

You can make great money as a foreman, supervisor, or contractor 
in your own business with .NRI training in Building Construction. 
NRI's easy-to-digest lessons and practical projects teach you the 
skills and professional secrets of carpentrv-, masonn', roofing, even 
wiring and plumbing. Plus, you'll actually frame a house in 
miniature - now that's hands-on experience! For more details, send 
for your free NRI catalog to<lay! 

Air Conditioning, Heating, 
and Refrigeration 

With NRI training in Air Conditioning, Heating, and Refrigeration, 
you can land a good-paying job, pick up extra income in your spare 
time, or even stiirt a business of your owit. This course covers 
everything - from installing heat pumps to maintaining commercial 
refrigeration systems - while giving you hands-on experience with 
the very- tools you'll train with and use on the job. \'ou'll find more 
details in NRI's free catalog - send for yours today! 



Automotive Servicing 

You'll have no trouble getting your ASL 
certification once you take the course that 
Richard Petty, America's #1 stock car racer, 
calls the best of its kind. Witli NRI training in 
automotive senicing, you'll learn how- to 
troubleshoot today's computer-controlled 
automotive systems — as you work witli 
professional tools you'll use every day on the 
job. WTiether you want to fix your own car or 
truck, or open your own shop, NRI 
prepares you for sure success in 
Automotive Senicing. Send for 
complete details today! 

NRI can lielp you 
malce it happen! 

Wliichever course you choose, you get 
everything you need to get started fast 
— the skills and know-how to do the 
job right, plus the tools and equipment 
you need to start your new career or get your 
business off the ground. And you always have 
the full support of your NRI instructor - even 
after you've completed your training! Don't 
wait anotJier minute - send for your free NRI 
catalog today! 

If another ambitious person has already 
sent in tlie coupon, write to NRI Schools, 440 1 
Connecticut Avenue, WV, Washington, DC 
20008. Or... 
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OUTDOORS 



All-Tech \^hicles 



BY RICH TAYLOR, Outdoors Editor 



• Perched on a mountaintop 
in Montana — the sun just an 
afterglow in the western sky, 
ominous clouds rolling up to 
envelop the trail from below 
— I feel glad when my new 
Yamaha Big Bear 4x4 ATV 
hums to life at the first tickle 
of the START button. 

My buddies and I race 
down the slopes to escape the 
clouds, bouncing over foot- 
ball-size boulders, running 
along the edge of a 2000-ft. 
drop-off and dodging through 
fragrant pine forests until we 
reach a smooth, gravel fire- 
road that leads back to our 
rustic headquarters in tiny 
Wallace, Idaho. 

Yamaha Big Bear 
4X4 ATV 

This is just one memorable 
evening of a spectacular 2-week 
odyssey that takes me from Dead- 
wood, South Dakota, to Spokane, 
Washington, to ride new 4-wheel-drive 
sport/utility ATVs. Yamaha's Big 
Bear feels sportier than the Kawasaki 
Prairie. This is because for 1997 it 
uses many components from the high- 
performance Wolverine model. 

The heart of this mighty workhorse 
is an air-cooled 348cc 4-stroke sohc 
single equipped with a GDI ignition 
system, an automatic clutch and a 
constant-mesh .5-speed transmission. 
High and Low ranges provide a ter- 
rific choice of high-speed excitement 
or low-speed grunt. Unlike many 
ATVs, Reverse is easy to find and use 
with ju.st the turn of a knob and a kick 
at the shifter. 

The Big Bear 4x4 uses shaft drive 
to both front and rear axles. New 
this year are a frame and suspension, 
derived from those on the Wolverine, 
that give the Big Bear 6 in. of travel 
in both the double-wishbone front 
suspension and swing-arm rear. A 
drum brake hides behind each front 
wheel, and in the rear is a single 
drum. The Big Bear 4x4 is a true 
.sport/utility. In addition to a full-size 
rider, it can carry a total of 264 
pounds on its front and rear racks. 
Yet it accelerates, stops, cornel's and 
climbs like a sport machine. Yamaha 
will sell the Big Bear 4x4 for just 

36 




$5299, which is $400 less than last 
year's model and one of the best buys 
in the ATV market. 

Kawasaki Prairie 400 
4X4 ATV 

Similar in size and performance to 
the Yamaha Big Bear, the big Prairie 
400 4x4 is even easier to ride, thanks 
to a new continuously variable trans- 
mission that Kawasaki calls KAPS. 
This uses a Kevlar belt and torque 
converter to give smooth power deliv- 
erj' in either High or Low range. A 
tank-mounted lever selects Forward/ 
Neutral/Reverse. After that, it's just 
press the throttle, hang on and ride. 

Not having to shift makes the 
Prairie by far the easiest ATV to 
ride that I've ever been on. This is a 
heavy, powerful top-of-the-line ma- 
chine with a price tag of $6199. But if 
I were buying an ATV for a novice 
rider, this is the one I would choose. 
It's the ATV equivalent of a Cadillac: 
smooth, plush and darn near fully 
automatic in operation. 

KAPS isn't the only interesting 
part of the new Prairie 400. The en- 
gine is a Hquid-cooled 391cc sohc sin- 
gle that incorporates a crankshaft 
balancer and rubber engine mounts to 
reduce vibration. This happy power- 
plant breathes through an elaborate 
high-mounted snorkle air intake. A 
second snorkle cools the KAPS belt 



and torque converter. 1 repeatedly 
rode the Prairie 400 through streams 
that were over my knees, and neither 
the Kevlar belt drive nor the engine 
ever missed a beat. 

Because the continuously variable 
transmission operates the same way 
in Forward or Reverse, theoretically 
one can back up at 50 mph. To prevent 
this during normal maneuvers, Kawa- 
saki has a rev limiter that restricts 
the engine to 3500 rpm in Reverse. An 
override switch allows full rpm for 
heavy loads. 

The single rear swing-arm is a 
monoshock unit, while the indepen- 
dent front suspension uses automo- 
tive-type MacPherson struts. Wheel 
travel is an impressive 6'/j in. in the 
front and 7 in. in the rear. 

Front brakes are automotive-style 
hydraulic discs, and the single rear 
brake is a hefty drum. Shaft drive is 
used both front and rear. The front 
differential is limited-slip for precise 
steering and a tight turning circle. 

All in all. the new Kawasaki Prairie 
400 4.\4 and Y'amaha Big Bear 4x4 
are at the top of the class of 1997 
sport/utility ATVs. Either is easy for 
a novice to ride, yet tough and fast 
enough for experienced riders to en- 
joy. After riding hundreds of miles on 
these two machines, I believe the ante 
in the sport/utility category has been 
raised another notch or two. Hi 
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COMMUNICATE 
WITH US 

We're trying to make it easier 
for you to communicate with us. 
Here are some ways you can do it. 



LETTERS 



Your written letters are always 
welcome. If we think your letter would 
be interesting to other readers, we 
might even print it in our Letters 
column (unless you request that it 
not be printed). Send your letter to one 
of our editors, who are listed by depart- 
ment on the masthead in the front of 
the magazine next to Editor's Notes. 
Our address is: Popular Mechanics, 224 
W. 57th St., New York, NY 1 00 1 9. 



FAX MACHINE 



If you have access to a fax machine, 
you can fax correspondence to us. Our 
fax number is 212/586-5562, and it's 
available 24 hours a day. 



ONLIME ACCESS 



World Wide Web 

Computer users with a connection to 
the World Wide Web can log into 
our Web site. The PM Zone. After a 
recent expansion of content in all of 
our departments, there are now more 
than 10,000 text, graphics, software 
and digital movie files to browse 
through. Every day, you will find a 
new feature drawn from the Tech 
Update section. In addition, you'll find 
exclusive coverage of breaking stories 
from any one of our departments: 
Automotive. Science/Technology, 
Home Improvement, Outdoors or 
Elearonics/Photography. 

If you like Popular Mechanics 
magazine, there is sure to be 
something for you in the PM Zone. 
To log in, simply launch your browser 
software (we recommend using 
Netscape 3.0) and open the following 
URL: http://popularmechanics com. We 
are also part of Hearst's full-service 
information network, HomeArts. Check 
It out at http://homearts.com. 

Internet E-Mail 

If you subscribe to America Online, 
CompuServe. Prodigy or any other 
online service offering Internet mail 
capabilities, you can reach us at 
popularmechanics@hearst.com. Feel 
free to leave messages for specific 
editors, or direct inquiries and 
comments to a specific department 



READER INFORMATION SERVICES 



Our Reader Information Services 
Department is operational five days a 
week from 9 am to 5 pm Eastern time 
The phone number is 212/649-3127 
Please call our Reader Information 
Services Department, nor our editors. 
for information about back issues, 
reprints of articles and so on. 
Subscription Inquiries 
Call 800-333-4948 




We hope you'll come visit Tennessee this year And i( you do. we hope you'll include a stop in Lynchburg, 

ONE OF THE FEW THINGS older than Jack 
Daniel's in the state of Tennessee is the state 
of Tennessee. 

At Jack Daniel Distillery, we're proud to celebrate 
Tennessee's Bicentennial this year. For it wasn't 
long after being granted statehood that Tennessee 
became known as the home of Mr. Jack 
Daniel and his charcoal-mellowed 
whiskey. (We still use his method 
today ) Our great state has seen many 
changes in the past 200 years. But if 
you're a whiskey drinker, we think 
you'll be glad Jack Daniel's isn't one 
of them. 

SMOOTH SIPPIN' 
TENNESSEE WHISKEY 



Tennessee Whiskey • 4043* alcohol by volume (8(>fl6 proof) • Distilled and Bottled by 
Jack Daniel Distillery. Lem Motlow, Proprietor, Route 1. Lynchburg (Pop 3611, Tennessee 37352 
Pliui'J in thjt Nawmal Repsler of Histimc Piaces by the Vniud Stales Govrninutir 




PC.~J, .—ECHAIMICS • DECEMBFR 1 996 




We Admit, There Ape Still A Few Cars Witli Parts We Can't Replace. 

You'd think with everything Jwm alternators to "car" in America. But then, considering that ACDelco 

emission systems to batteries, we'd have something to fit already does offer over 65,000 reliable parts, getting our 

every car in the world. The fact is wc do have quality engineers to come up with a part to Jit that should be 

parts for over 95% of all the cars and trucks on the road. child's play. For more injo, contact I -800-ACDelco or 

Still, we've somehow managed to overlook the best-selling http://www.acdelco.com 



C(io OMprtt Car l> a iraJcmiirk t*f Jhf Litlfr Dim Company 



it's like buying time. 








.tunes 
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What the Bible's authors interpreted 
as miracles may have been phenom- 
ena of nature. 

This theory has been garnering 
closer scrutiny over the past several 
decades. Steve Prothero, assistant 
professor of American Religious His- 
tory at Boston University, says this is 
a result of the increased use by bibli- 
cal scholars of archeological research. 
"Prior to that, what people were really 
working with were texts," Prothero 
says. "Now, with some interesting 
finds, such as early church meeting 
places, they've really gotten into doing 
archeological research to fill out their 
view of the early church and their un- 
derstanding of the New Testament." 

In this spirit, POPULAR MECHAN- 
ICS reports these latest scientific 
explanations of some of the most awe- 
inspiring miracles of the Bible. 

Noah And The Ark 

Not too long ago, explorers claimed 
that they had found Noah's ark atop 
Mount Ararat in Turkey. Yet, two 
years ago, what some believe to be 
Noah's ark was found not on Mount 
Ararat but on a remote site about 
20 miles away, near the border of 
Turkey and Iran. According to the 
American and Middle Eastern re- 
searchers who have been to the lo- 
cation, the remote site contains a 




buried, shiplike object, 
resting at an altitude o 
754() ft. Some 558 ft. 
long and 148 ft. wide, 
the object conforms 
almost exactly to 
the 800 X 50-cuhit 
boat that, ac- 
cording to the 
Bible. God told 
Noah to build. 



Two researchers say Lot could have mistook a 
human-size salt-block formation for his wife. 



Lot's Wife 

"When morning dawned, the angels urged Lot, . . . 'Flee 
for your life; do not look back . . . ' Then the Lord rained on 
Sodom and Gomorrah brimstone and fire . . . But Lot's wife 
behind him looked back, and she became a pillar of salt." 

Genesis; Chapter XJX; Verses 75, 1 7, 24 and 26 



On the surrounding terrain, biblical 
archeologist Ron Wyatt has identified 





Using Images (roni ground-penetrating 
radar, David Fasold and Ron Wyatt have 
identified and marked shipiike structures 
inside an ark-shaped formation beneath a 
site 20 miles from IMount Ararat. 



Noah And The Ark 

'And God said to Noah, . . . 
'Make yourself an ark of 
gopher wood; . . . For be- 
hold, I will bring a flood 
of waters upon the earth, 
to destroy all flesh . . . ' " 

Genesis; Chapter VI; Verses 13, 14 and 1 7 



huge stones with holes carved at one 
end. Researchers believe that these 
are "drogue-stones," which in ancient 
times were dragged behind ships to 
stabilize them. Images returned by 
ground-penetrating radar indicate 
unusual levels of u*on-o.xide distribu- 
tion, suggesting metal fittings. Salih 
Bayraktutan, head of geology at 
Turkey's Ataturk University, esti- 
mates the age of the 'Vessel" at more 
than 100,000 years. "It is a man-made 
structure and, for sure, it is Noah's 
ai'k," Ba>Taktutan said at the time of 
discovery. 

David Fasold, an American ship- 
wreck specialist with no religious af- 
filiation, has led the investigation. He 
says subsurface radar surveys of the 
site have yielded good results. The 
radar imagery at about 82 ft. down 
from the stem is so clear that Fasold 
could count the floorboards between 
the walls. Fasold believes the team 
has found the fossilized remains of the 
upper deck and that the original reed 
substructure has disappeai'ed. 

As might be expected, their find- 
ings have infuriated Christian ark- 
hunters who are convinced the ark is 
on Mount Ai'arat. Fasold has fanned 
the flames further by claiming the 
great flood is unrelated to the final 
resting place of the ark. "[It could 
have been] an astronomical event 
causing a tectonic upheaval or a tidal 
bore causing gravitational pull in the 
ocean waters that forced the boat into 
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Moses Parts The Red Sea 

"The Lord said to Moses, . 
'Lift up your rod, and stretch 
out your hand over the sea 
and divide it, that the people 
of Israel may go on dry 
g^round through the sea.* . . . 
and the waters were divided." 

Exodus; Chapter XrV; Verses 15. 16 and 21 



If the event took place on the smaller 
body of water, 1 0 hours of moderate 
wtnd could have lowered water levels 
enough to let the Israelites pass. 





the mountains," he says. Some of the 
geophysicists and geologists on Fa- 
sold's team are waiting until excava- 
tion and carbon-dating are complete 
before they venture an opinion. 

Lot's Wife 

For more than a century, archeolo- 
gists have tried to locate Sodom and 
Gomorrah. Late last year, two 
British geologists 



imilar occurrences. In 37 B.C., the 
town of Helice in ancient Greece 
was reportedly lost through lique- 
faction, as were thousands of miles 
of area in China in 1921. More re- 
cently, a section of Valdez, Alaska, 
liquefied in the 1950s. Harris says 
the flood plains near the Lisan 
Peninsula are notorious for their 
potential to liquefy under the 
shock of an earthquake. 

Harris and Beardow believe 
that Sodom and Gomorrah were 
located near the southeast corner 
of the North Basin because it was 
rich in both salt from the Dead Sea 
and bitumen, or asphalt, which was 
mined nearby. According to their the- 
ory, the bitumen could have ignited 
during an earthquake and the result- 
ing fire would have helped to destroy 
the cities. The earthquake and lique- 
faction of the vast area under the 
cities were also likely to have created 



said 



presented scien- 
tific evidence sug- 
gesting their ac- 
tual locations. 

Writing in the 
Quarterly Jour- 
nal Of Engineer- 
ing Geology, ge- 
ologists Graham 
Harris and Anthony lifaidow 
that they believe the legendary Vale 
of Siddim, where the cities were 
written to have been, was northea.'^t 
of the Lisan Peninsula, which juts 
out and divides the Dead Sea into 
two basins. Based on their analysis 
of soil and rock, they theorize that 
the area was destroyed by an eailh- 
quake that toppled buildings and liq- 
uefied the rocks and soil underneath 
the cities. As a result, they say, 
Sodom and Gomorrah were lost be- 
neath the waters of the North Basin. 

There are historical accounts of 



The Star Of Bethlehem 

" . . . For we have seen his 
star in the East, and have 
come to worship him." 



Matthew; Chapter II; 

Verse 2 




JERUSAUEM 



Planetary conjunctions 
would appear as a bright 
new star. 



a tidal wave in the Dead Sea, Hairis 
and Beardow say. 

And what about Lot's disobedient 
wife? The geologists believe she may 
have drowned as she fled when the 
tidal wave swept across the Dead Sea. 
They also speculate that what Lot saw 
when he looked back from the safety 
of the mountain was not his wife 
ti'ansformed into a pillar of salt, but a 
woman-sized block of salt on the new- 
ly formed beach. Geologists believe 
that in those times the Dead Sea was 
full of salt floes that might have been 
throwTi up by the surging waters. 

To date, no artifacts have been 
recovered to support the geologists' 
salt-block theory. They hope to recruit 
a team to further explore the area. 

Moses Parts The Red Sea 

For nearly a century, there has been 
speculation that the Red Sea men- 
tioned in E.xodus is not the huge 100- 
mile-wide expanse as it is known to- 
day, but the western "finger" of the 
Red Sea — which is now called the 
Gulf of Suez — that extends to the 
border areas of Egypt. This notion 
stems from the fact that the original 
Hebrew phrase for Red Sea wa? 
"yam suph," which actually means 
"Reed Sea." 

This phrase most aptly describes 
the lake region north of the Gulf of 
Suez, including the Bitter Lakes and 
Lake Timsah. According to the ac- 
count in Exodus of Moses's feat, 
enough water was present initially 
to block the fleeing Israelites, and 
then later to drown the pursuing 
Egyptians. 

Assuming all of that is true, re- 
searchers believe that a logical loca- 
tion for the biblical Red Sea is mod- 
ern-day Lake Sirbonis. According to 
a Bulletin Of The American Meteo- 
rological Society account, computer 
calculations indicate that because of 
the peculiar geography of the north- 
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BIBLE lyiYSTERIES 

em end of the Red Sea, a moderate 
wind blowing constantly for about 10 
hours could have caused the sea to re- 
cede about a mile and the water level 
to drop 10 ft., leaving dry land for a 
pei'iod of time before crashing back 
when the winds died down. 

Lazarus Rises 

Dr. Gerald A. Lainie, professor emeri- 
tus of biblical histor>' and archeology- 
at the University of Southern Califor- 
nia and president of the Committee for 
the Scientific Examination of Religion 
(CSER), a secular humanist organi- 
zation, says it's possible Lazarus was 
either in a coma or a catatonic state. 

Obviously, in biblical times the 
practice of medicine was not nearly as 
sophisticated as it is today. Even as 
recent as the Victorian era. to ensure 
that no one suffering from catatonia 
would be buried alive, people were 
buried in special t.\T)es of coffins that 
had tubes loinning to the surface with 
bells on top. 

Lai-ue says that a person in a cata- 
tonic state shows few signs of a heart- 
beat or breathing. The biblical ac- 
count leads him to suspect Lazarus 
was actually in a coma, since in this 
condition hearing is often the last 
sense lost. "Assuming Jesus had a 
loud voice, and he called out 'Lazarus,' 
the man may have heard him and 
come out of the coma," Larue says. 

A Plague Of Locusts 

Locusts in Ai'rica and Asia have been 
a problem throughout history. Even 
today after unseasonable rains, hun- 
dreds of millions of locusts can appear 
practically oveniight, eating anything 
green in their path. This is consistent 
w ith the order of the plagues in the 
Bible. The locusts followed unseason- 
able rains that fell in the form of hail 
in the seventh plague. 





A Plague Of Locusts 

"Then the Lord said to Moses, 
'Stretch out your hand over the land 
of Egypt for the locusts, that they 
may come upon the land of Egypt, 
and eat every plant in the land, . . . ' " 

Excxliis: Chapter X: Verse 12 



There remains, however, this mys- 
tery. Most of the plagues were pro- 
duced at Moses's command, in one 
case at a time set by the Pharaoh him- 
self, and ceased at his prayer. 

The Star Of Bethlehem 

The quest for a real star of Bethlehem 
is complicated by the fact that no one 
knows exactly when Jesus was bom. 
And because the authors of Matthew 
and Luke did not write with historical 
accuracy in mind, their accounts of the 
event differ slightly. They do agree 
that Jesus was bom during the reign 
of King Herod, between 37 and 4 B.C. 

Ivor Bulmer-Thomas, of the Royal 
Astronomical Society, savs there 



were two astronomical 
events just prior to the 
end of King Herod's 
leign. The first oc- 
curred in May of 7 
B.C., when Jupiter and 
Saturn appeared very 
close together in the 
sky — what astronom- 
ers today call a con- 
junction Tt was followed by a near- 
conjuncLion of Mars, Jupiter and 
Saturn in September of 6 B.C. 

An alternate theory arises from 
records kept by Chinese astronomers, 
says Nick Strobel of the University of 
Washington Astronomy Department. 
Strobel says their records report a 
new stai" — most likely a nova — in the 
constellation Capricorn in March and 
April of 5 B.C., which was visible for 
more than 70 days. A nova reaches 
peak brightness within a few days — 
fading away to invisibility usually 
takes a few months. The "new star" 
observed by the Chinese would have 
appeared in the east several hours be- 
fore sunrise. 




LskzskTus Rises 

'Jesus said, 'Take away the 
stone.' . . . When he had said 
this, he cried with a loud 
voice, 'Lazarus, come out.' 
The dead man came out, ..." 

John; Chapter XI: Verses 39, 43 and 44 



Police officer Gary 
Dockery (right) spent 
a remarkable T/2 
years In a coma. Full 
recoveries after 3- 
and 4-clay comas 
are common. Top. 
unseasonable 
rains can lead 
to swarms of 
locust insects. 



Shroud Of Turin 

Perhaps no other 
Christian relic has 
undergone as much 
scrutiny — or scientific 
investigation — as the 
purported burial cloth 
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No relic has been subjected to more 
scientific study than the Shroud of Turin, 
shown here being prepared for analysis 
during a recent round of tests. Carbon 
dating puts Its origin In the 1 3th century, 
but these tests may have been flawed. 





Shroud Of Turin 

'And Joseph took the body, 
and wrapped it in a clean 
linen shroud, and laid it in 
his own new tomb, . . ." 

Matthew; Chapter XXVII; Verses 59 and 60 



of Jesus. The shroud is a linen cloth, 
woven in a three-to-one twill and 
measuring a bit over 14 ft. long x 3'/2 
ft. wide. It is wrapped in red silk 
and kept in a special silver chest in 
the Chapel of the Holy Shroud in 
the cathedral of St. John the Baptist 
in Turin, Italy. What mystifies be- 
lievers and nonbelievers is that it 
carries a negative image of a cnici- 
fixion victim, a fact not known until 
1898 when the first photographs of 
it were taken. 

Those who believe it 
was Jesus's burial 
cloth argue that even 
if an artist in the Mid- 
dle Ages was clever 
enough to create 
such a sophisticated 
hoax, it is unlikely 
that he or she would 
think to creat*' a neg- 
ative image — knowing 
somehow that photog- 
raphy (not to be in- 
vented for an- 
other 400 to 
500 years) 
would reveal 
the true image 
in their art. 

It is immediately apparent to most 
who see photos of the shroud that it 
contains the image of a brutally beat- 
en man. The wounds correspond with 
the biblical accounts of the Crucifix- 
ion, with one important exception. 
The spike marks are in the wrists, 
rather than the palms of the hands. 
This is a particularly telling dei)arture 
from biblical text. More important, 
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modern forensic science has deter- 
mined that spikes through the palms 
of hands cannot hold the weight of a 
body on a cross. 

Joe Nickell, author of the book 
Inquest On The Shroud Of Turin, 
says that the verifiable history of 
the shroud can be traced back no fur- 
ther than between 1260 and 1350. 

He points to car- 
bon-14 dat- 




ing conducted in 1988 by three inde- 
pendent laboratories. 

Since then, researchers at the Uni- 
versity of Texas at San Antonio 
Health Sciences Center have offered 
an interesting twist on the carbon 
dating. They say that microbial con- 
tamination may have thrown it off. 
According to microbial physiologist 
Stephen Mattingly, threads from the 
shroud are covered in a thin, strong 

biopolymer 
produced by 
microorgan- 
isms living 
on the fabric. 
According to 
Mattingly, 
because liv- 



The Burning Bush 

'And the angel of the 
Lord appeared to him 
in a ttame of fire out of 
the midst of a bush; and 
he looked, and lo, the 
bush was burning, yet 
it was not consumed." 

Exodus; Chapter III; Verse 2 




The biblical lands sit atop a sea of gas and 
oil. Some suspect that Moses saw a natural 
gas seep that was Ignited by lightning. 



ing organ- 
isms take in 
carbon, their 
presence in 
the shroud 
could have 
confused the instrumentation into 
dating the cloth as younger than it is. 

Many people undoubtedly believe 
that attempting to corroborate God's 
word with physical evidence is blas- 
phemy. Yet. a number of modem reli- 
gious leaders are comfortable with 
the biblical archeology approach to 
examining ancient scriptures. "The 
words of the Bible are not themselves 
the Word of God," says Rev. Vernon 
Bobbins, a professor in the Religious 
Studies Department at the Candler 
School of Theolog>\ in Atlanta. "They 
are human language that is present- 
ing the Word of God." M 
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Tlic^c^r makers may have saved 
^•l-'' "r-thei r best for last. 



BY DON CHAIKIN. Automotive Editor 



• Everybody just wants to ha\ e fun. At least that is 
how it seems in the autoniol)ile industi-y. As we report- 
ed in the first pail of the new-car roundup l)ack in Oc- 
t(jber, 19;>7's crop of new cars is hristiin}; with excite- 
ment and (hu-injr concepts. Well, we're happy to tell 
you in the second half of the report that the adrenaline 
will contiiuie to punij) — even trom .some manufactur- 
ers not u.^^ually associated with heai-t-poundin^r di-i\ inp 
e.xcitement and traffic-stopping fjood looks. 

Here's the rundown on the 'l»7s that were intro- 
duced too late for our earlier report. 




Acura 

spoil-luxury coupes need both performance and lot.- 
of amenities to he successful. When .Acura introduced 
its C.'L earlier this year, it had the luxury. i)ul the only 
enjrine available then was the U.Vhp VTEC Four. Now 
the other shoe has (lro|)ped, to the tune of 2()(» hp and 
m ft.-lb. of tortjue. The new \TVA' :{.0-liter .sohc Vh' 
en^ne, like the car. is made in Ohio. 

The car already had superb luuidlinjr. e.xcellent ([ual- 
ity and the amount of neat, well-executed comforts 
you'd expect in any Acin-a. Now, it has the power. 
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Audi A8 

• With a frame and bodywork made 
entirely from aluminum, the VS-en- 
gined A8 easily weighs less than 
4000 pounds, or 600 pounds less 
than its nearest competitors, the 
BMW 7-series and the f^ercedes- 
Benz S-Class sedans. There's a 



choice of a 3.7-liter engine and front 
drive or a 4.2-liter motor and all- 
wheel drive — unique for luxury cars of 
this class. You'd hardly guess about 
the aluminum construction, because 
the ride is solid and quiet, even at 
ludicrously high Eurospeeds. The 
styling we'll politely call conservative, 
which is out of character for a car that 
was so groundbreaking. The A8 does 
have creature comforts, like leather 



seating and enough wood trim to start 
a campfire. Traction control, ABS and 
airbags (six in all) all around place 
the A8 at the top of the list for safety 
items, and a European test agency 
reportedly performed a 34-mph offset 
crash that resulted in so little defor- 
mation that the doors opened proper- 
ly. Performance, handling and brak- 
ing are all brisk, due in part to the low 
weight. — Mike Allen 



until next month), Buick's Riviera 
gets revised. The changes are not 
radical, but they're just enough to 
make the car even more rewarding. 

Most of these refinements are in 
the suspension: new aluminum control 
arms, knuckles and related hardware 
that reduce the car's unsprung mass. 

Honda 

As Acura, Honda's luxury division, 
ups the ante with its 3.0 CL, its parent 
company also increases the heat with 
an all-new Prelude (see our First 
Drive report on the opposite page). 

The Prelude boasts new styling and 
a well-laid-out, roomy interior. The 
back seat isn't good for big people on 



long rides, but there's a surprising 
amount of headroom, and there's 
enough space for an average-size adult. 

Hyundai 

The Korean carmaker once known for 
its inexpensive if somewhat dull cars 
of somewhat questionable quality 
seems to have learned some impor- 
tant lessons. The company's impres- 
sive new coupe for 1997 is the Tibu- 
ron. See our First Drive report on the 
opposite page. 

Inflnltl 

Infmiti and Lexus were launched in 
1989, and it seems that all Infiniti 
has been doing since is chasing Lexus. 

Infiniti'.s Q45 sedan was 
different from Lexus's 
LS 400: It was stark- 
er, leaner, meaner 
and far less 
successful. 
Enter 



ACURA 
3.0 CL 
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the '97 Q45. This car is more similar to 
its rival than it is to its predecessor. 

The new Q has a shorter wheelbase 
and weighs about 200 pounds less. It 
also has a new 32-valve dohc V8 that's 
smaller and less powerful than the 
previous powerplant. The new engine 
develops 266 hp from 4.1 liters, versus 
278 hp from the former 4.5 liters. The 
abundance of wood, the softer leather 
and the large-car feel should charm a 
broader crowd than the first Q. 

Jaguar 

Ever since Sir William Lyons drew 
the shape of the first XK sports car 
50 years ago. Jaguar has been syn- 
onymous with alluring, eye-catching 
sports cars. Unfortunately, for too 
many years, that association was 
based more on fond memorj' of cars 
gone by than what was actually avail- 
able at Jaguar dealers. Now, once 
again, there's a real Jag — available as 
a coupe or a convertible — to turn 
heads and gather crowds. This one 
is the XK8. It's Jaguar's first V8- 
powered car and, despite the fact 
that Jaguar is owned by Ford, the 
engine is not a Ford. For details, 
see our First Drive report and 
Closer Look on page 48. 

Kla 

It may still be a relatively small 
player with dealers in just 22 
stales, but it's a tough one. As Kia 
adds new dealers to the fold — the 
Northeast and mid-Atlantic regions 
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Honda Prelude 

• This is the fastest and best-han- 
dling Prelude since Honda intro- 
duced the car in 1979. In fact, this is 
the best handling front-wheel-drive 
car we've ever thrown into a corner. 

Two models will be available, the 
Prelude and the Prelude Type SH 
(Super Handling), each powered by 
a revised version of Honda's 2.2-liter 
16-valve twin-cam VTEC Four. The 
VTEC system remains unchanged. 




However, a new 
open-deck 
block and 
changes to i 
the exhaust I 
system and 
valve timing 
have given the 
motor a slight 

boost in midrange power and upped 
the horsepower rating to 195 hp in 
cars with the manual 5-speed trans- 
mission. The engine is rated at 190 
horsepower in cars equipped with 



matic, which features Sequential 
Sportshift — Hondaspeak for a man- 
ual mode that works much like 
Porsche's Tiptronic and Chrysler's 
Autostick. — Scott Oldham 



early in 'i(7 and thi- Midwe.st ne.xl 
year — the company is getting exclu- 
sive showrooms for its products. 

For this year, Kia is reintroducing 
the Sportage with a more powerful 
2.0-liter l(i-valve dohc engine that's 
good for 130 hp and 127 ft. -lb. Other 
features include a new grille, cup 
holders and a knee airbag (see Closer 
Look at right). Available in both 2w"d 
and 4wd versions, with manual and 




Mercedes-Benz 

You've seen spy photos for months. 
You've seen arch-rival BMW launch 
its Z3 open-top 2-seater. Well, now 
you can stroll down to your local Mer- 



CLOSER LOOK 



KIA Knee Airbag 

• All vehicles utilize some sort of re- 
straint below the dash to keep front- 
seat occupants from sliding out 
from under their seatbelts in a 
frontal collision. Kia is the first 
maker to use an airbag 
beneath the steering 
column for this 

^ purpose. 

The small 
bag is trig- 



Mitsubishi 

For '97 there's an all-new version of 
Mitsubishi's flagship sedan, the Dia- 
mante, as well as a new Galant. 
The Diamante driving experience is 



gered by the same sensor as the 
steering-wheel bag. But because of 
its smaller size, it inflates faster than a 
regular airbag to ensure its effective- 
ness. —D.C. 




KIA SPORTAGE 

automatic transmissions and a smor- 
gasbord of standard equipment, the 
Sportage should do well while riding 
the crest of popularity and advertising 
surrounding Toyota's RAV4 and the 
soon-to-be-introduced Honda CR-V. 



FIRST DRIVE 



Hyundai Tiburon 

• The Tiburon (which means "shark" 
in Spanish and is a small coastal 
town near San Francisco) is a front- 
wheel-drive sport coupe for people 
who really want a Toyota Celica but 
whose wallets demand a Corolla. 

Two versions are available: the 
base Tiburon and the more powerful 
Tiburon FX. The base car comes 
with a 130-hp 122-ft.-lb. 1.8-liter 16- 
valve 4-cylinder. FX buyers get 10 
more hp and 10 more foot-pounds of 
torque from a 2.0-liter dohc Four. 
Both engines are Hyundai's own and 
are smoother than the 4-cylinder in 



cedes-Benz 
dealership 
and kick the 
tires on the 
SLK230. The SLK is powered by a 
2.3-liter supercharged dohc Four, 
which is good for 191 hp and 206 ft.-lb. 
of torque and is mated to a 5-speed 
automatic. See our First Drive report 
on [)age 49. 



very Le.\u.s-like. AJthuugh 243 pounds 
lighter than the car it's replacing, 
thanks to the use of aluminum in the 
suspension, subframe and crossmem- 
bers, the Diamante can still use more 
muscle. The new 3.5-liter 24-valve sohc 
V6 makes 210 hp at 5000 rpm and 231 
ft.-lb. of torque at 4000 rpm. The en- 
gine is backed by a 4-speed automatic. 

The Diamante is 




an Eclipse or a Celica. The power 
delivery is very linear, pulling right 
past the 6500-rpm redline. The car is 
not a rocket, but it's no slug. The 
handling is just as impressive — this 
car is fun to throw around. More im- 



pressive, though, is how solid it feels 
— from the stiffness of the chassis 
over rough roads, to the clean thud of 
the doors, to the precise fit of the 
high-style interior panels. Hyundai 
has come a long way. — S O. 
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1992 



MITSUBISHI DIAMANTE 



MITSUBISHI 




uned for a relaxed ride, not high- 
;trung handling. 

Back at Mitsubishi headquarters, 
he company conducted its own Galant- 
i-thon and implemented nearly 100 
•hanges to the Galant. Among them is 
he availability of a Chrysler-built 
41 -hp 2.5-liter V6 in a small number 
»f top-dog LS models. 



FIRST DRIVE 



Jaguar XK8 

• Since 1948 and the XK120, 
Jaguars have been all about sex ap- 
peal. The XK8 continues that grand 
tradition as a thoroughly modern 
grand-tourer. 

The traditional long and svelte 
hood houses a V8 that is backed by 
an electronically controlled 5-speed 
automatic. The passenger compart- 
ment seats two easily and luxurious- 
ly. (There are two "seats" behind the 
front seats, but these should be used 
only for storage or punishment.) 
There's the traditional Connolly 
leather upholstery and burl walnut, 
but all the switches are actually er- 
gonomically designed and placed. 
Driving along the mid-Atlantic coast 
through a hellacious rainstorm, all of 
the car's electrical components 
worked unfailingly, and not one drop 
of the moisture made it inside the car. 

Like its predecessors, this car is 
for fast, comfortable and competent 
cruising. It's not going to smoke its 
tires from stoplight to stoplight. 

But, then again, like its predeces- 
sors, it doesn't have to do that in 
order to be noticed. — D.C. 



Nissan 

.'-^ome important 
changes have 
been made to 
the 240SX for 
1997. The car 
iias a new look 
with a new front 
end — highlight- 
ed by a set of 
jewel-like multiparabola headlights — 
as well as new taillights and wheels. 

Unfortunately, the car is still pow- 
ered by a tepid 155-hp 2.4-liter dohc 
4-banger. However, the 240SX's new, 
stiffer suspension tuning offers a ride 
similar to a '96 Prelude, a ride quality 
Honda has left behind. Nissan's Maxi- 
ma shai'es the 240's new headlights for 



'97. The sedan also gets new front and 
rear bumper fascias as well as a fresh- 
ly designed decklid and new taillights. 

Porsche 

11' you've been teased by Mercedes 
with its SLK crescendo, then you've 
probably been just about tortured by 
Porsche and its Boxster buildup. 
Well, it's finally here — see our First 
Drive report on the opposite page. 

Volvo 

The carmaker whose name has be- 
come synonymous with safety is try- 
ing hard to make sure that it's not 
synonymous with boring, too. There- 
fore, it's bringing out a new car 
called the C70. And guess what? It's 




Cor 
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Porsche Boxster 

• Porsche has always made sports 
cars. But in the past few years, it has 
lost sight of its market by pricing its 
cars too high for a sports car's best 
market— people young enough to 
enjoy driving fast and well. Porsche 
started to reverse this trend by reduc- 
ing the price of the current flavor of 
911 by many thousands of dollars. 
The German carmaker has followed 
that up by introducing the Boxster at 
the promised just-a-squeak-under- 
forty-grand price. 

The Boxster will attract some buy- 
ers who have been buying sporty 
Japanese and American cars — and 
they'll like it. Start with the 2.5-liter 
water-cooled flat-Six engine, which 



(- 



produces 204 horsepower and is 
mounted where the good Dr. 
Porsche intended, in the car's center. 
This leaves room for two capacious 
trunks, and that's with the metal-and- 
cloth convertible top either up or 
down. The radiators are mounted 
flanking a large front trunk. Seating is 



large and luxuhous for two, with 
pretense of accommodating any 
more. The cleverly designed top goes 
up or down in 12 seconds, unassist- 
ed. There's a 5-speed manual box, 
with a good-but-not-great cable shifter, 
and a 5-speed version of the Tiptronic 
semiautomatic trans. — M.A. 



actually good-looking in a sexy, rakish 
kind of way that most people don't 
associate with Volvo. First there will 
be a couple version, followed next 
year by a convertible. 

Based on the front-drive 850 plat- 
form, the C70 is 2 in. longer than 
the 850. The base of its 
windshield is about 
2 in. farther 




forward 
than the 850 

The C70 is pow- 
ered by the same turbo 



F/nST DRIVE 



Mercedes SLK 

• Leave it to Mercedes-Benz to con- 
ceive, engineer and build the perfect 
car. Granted, no car is perfect and 
every car is a compromise. But for 
what it is — an entry-luxury 
sports car — there is nothing 
better. And apparently, carbuy- 
ers know a good thing when 
they see it. Despite a $40,000 
price tag, Mercedes reports 
that it is already sold out of the 
2-seater worldwide through 
1998 and the car hasn't even 



VOLVO C70 



charged 5-cylinder en- 
gine that is used in 
the European-spec 
850 Turbo. 

Sharing that vehi- 
cle's turbocharged 5- 
cylinder drivetrain, 
the C70 has the accel- 
eration and handling to 
back up the car's curves, 
bulges and alluring lines. 
The interior is swathed in 
Volvo's leather-and-wood 
brand of luxury, with room for four 
full-size gro\ATi-ups. m 



gone on sale yet. So what's so great 
about it? For one, it looks fabulous. 
It's definitely a Mercedes, yet as sleek 
and contemporary as anything on the 
road. For another, the steel roof folds 




back with the touch of a button, in- 
stantly transforming the coupe into a 
glorious open-air convertible. What's 
more, the SLK has standard features 
other carmakers are just starting to 
think about, like side airbags mount- 
ed in the doors and a child recogni- 
tion system that prevents the 
dash-mounted passenger's- 
side airbag from firing 
if a child is sitting 
in the passenger 
seat. It all adds up 
to a car that is a 
fantastic ride and, 
yes, a great value. 
— Joe Oldham 
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The battle for 
game players' hearts 
is taking place in a 
3-climensional world. 



\ 



BY REBECCA DAY; PM Illustration by Gary Colby 



• Get ready for a battle that will be as vicious as 
anything a gamer has ever seen in Mortal Kom- 
bat. This holiday season, three impressive next- 
generation videogame platforms will be slugging it 
out for videogame players' favor with software 
and hardware that are far beyond the capabilities 
of older 16-bit platforms like Sega Genesis and the 
Super Nintendo Entertainment System. 



In those now-ancient videogame systems, 
characters move in a 2-dimensional world — 
from left to right and up and down — and 
textures and landscapes are far from inspir- 
ing. When Sony's PlayStation and Sega's 
Saturn hit store shelves last year, however, 
they introduced gamers and developers to a 
32-bit world, where games could be far more 
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BATTLE OF THE GAMES 



compelling than an>lhing outside the 
powerful arena of arcade games. Nin- 
tendo's 64-hit system, launched in late 
September, boasts even more prowess 
with its RISC-based brain. 

Why the quantum leap in the game 
experience? In a word, 8D. For the 
first time, 32- and G4-bit processors 
offer game developers enough power 
to create games in a 3-dimensionaI en- 
\ironment, and the results for gamers 
are awesome. You don't just play a 
videogame anymore, you enter the 
game. You look around a 360° world 
from the characters' perspective, see 
what the characters see, move for- 
ward and backward, and make moves 
that can wow even the most daring 
extreme-sports huff. 

That's not all. With the new game 
systems, texture-mapping reaches a 
level that adds realism to game play 
that was never before available on a 
home game system. Characters now 
have shadows, a cloud-filled sky looks 
almost as realistic as one recorded on 
VHS tape, and developere can create 
mood with such effects as fog and 
smoke for an enhanced experience. 

Nintendo — which leapfrogged the 
32-bit generation in favor of a 64-bit 
platform — hoped that about 15 titles 
would be available in time for Santa's 
big night. The cartridge-based game 
system will carry a price tag of $199, 
just like the 32-bit CD-based Sega 
and Sony players. Sony's PlayStation 
is expected to be supported with a 
library of 150 titles by the end of the 




chines are far from frivo- 
lous. Each of the game 
systems packs enough 
power to equal a com 
puter worksta- 
tion. Inside 
every Sega Sat- 
urn console, for 
example, are 
eight proces 
sors whose 
duties are 
divvied up 
into audio, 
video and con 
trol functions 
Three Hi- 
tachi RISC 
processors 
serve as 
the Saturn's 
brain: The SH-1 micro- 
processor controls the dual-speed 
CD-ROM subsystem, and a pair of 
SH-2 32-bit processors double the po- 
tential processing power to improve 
game speed and reduce wait time. 

In addition, Saturn boasts two 
video-display processors, which are 
responsible for the 3D and back- 
ground effects. The processors can 
generate up to five backgrounds 
simultaneously and can rotate two 
playfields at once. A Motorola 68EC000 
sound processor and a Yamaha FHl 
digital signal processor 
make up the Sat 
urn's audio 




vear, and 
roughly 300 
titles are 
^ available for 
' Sega's Saturn. 

They may be 
designed for game 
play, but these ma- 



engine, and suiTound-sound technolo- 
gy' is f)rovided by QSound, which sim- 
ulates an enveloping soundfield from 
only two sjjeakers. 

The Sony PlayStation packs a 33- 
MHz 32-bit RISC processor with a 
4KB instruction cache and a 1KB data 
cache. Like the other next-generation 



PLAYSTATION 

players, the PlayStation's graphics 
processor provides a maximum of 16 
million colors and resolution of 640 x 
480 dots. The sound processor can 
add built-in digital effects, including 
reverb and envelop. Like the Sega 
Saturn, the PlayStation supports the 
Red Book CD standard and can play 
audio compact discs. 

Despite the rest of the industry's 
move to compact disc, Nintendo has 
remained loyal to the cartridge — al- 
though Nintendo 64 machines are not 
compatible with earlier versions of 
the Nintendo Entertainment System. 
The primary advantage of the car- 
tridge is real-time gaming. Access 
time with a cartridge is instan- 
taneous. When a new charac- 
ter appears in a CD game, 
on the other hand, the 
wait time can be any- 
where from 10 to 30 sec- 
onds while the informa- 
tion is spooled from CD to 
RAM, and that can seem like 
an eteiTiity for serious gamers. 
Designed by Silicon Graphics, the 
MIPS 4000 Series 64-bit 93-MHz 
brain in the Nintendo 64 rivals that of 
a computer workstation, according to 
David Dienstbier, project manager at 
Iguana Entertainment, which is an 
Acclaim company that creates games 
for all the next-generation platforms. 
In fact, Dienstbier says, the $200 Nin- 
tendo 64 is more powerful than a 
$5000 PC. To a developer, the power 
of the Nintendo 64 graphics hardware 
means that less work must be done in 
software to make up for hardware 
limitations. 

The reality display processor, for 
instance, provides anti-aliasing, which 
reduces the jagged look that is typical 
of bit-mapped images. The Nintendo 
64's MIP mapping improves the ap- 
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pearance of a textured surface 
based on perspective, so that a 
texture viewed up close doesn't 
look like a giant pixel. The ma- 
chine's trilinear MIP map interpola- 
tion is a sophisticated form of tex- 
ture-mapping that doesn't warp or 
distort textures in 3D. And the 
machine's real-time Z-buffering 
ensures that graphic image.s 
making up a 3D scene are drawii 
in proper order. All of these 
functions, performed by the Sili- 
con Graphics floating-point math 
coprocessor, have to be done in soft- 
ware on the Saturn and PlayStation, 
Dienstbier says, which is time-con- 
suming and tedious for developers. 

The primarj' advantage of the CD 
game systems is their vast storage 
capacity. While developers have to 
be very aware of how they allocate 
space on the Nintendo cartridge, 
game play typically takes up less than 
5% of the 600MB disc space available 
on a CD. That provides developers 
with an opportunity to add small 
amounts of data-intensive full-motion 
video and CD-quality sound to games. 
Spot Goes To Hollywood, for Play- 
Station, uses only 2% of the disc infor- 
mation for game action, and the other 
98% is devoted to 25 audio tracks and 
20 minutes of video. 

With the quantum leap to 3D 
graphics accomplished, where does 
the future of videogaming lie? Sega 
sees the future on the Internet, and 
this fall the companv will deliver a 
$200 Web browser called NetLink 
that will enable players to both wan- 
der through the Web and play games 
with other players. The major advan- 
tage NetLink will have over other 
browsers, according to Sega, will be 




the ability to pro- 
vide an enor-mous 
game library to 
players as well as 
I networked games. 

NetLink fits into 
a slot on the back of 
the Saturn and it will 



enable users to send and receive 
e-mail as well, via a 28.8kbps modem. 

For its part, Sony will steer clear of 
Net-based gaming, according to Peter 



Dille, director of product marketing 
for Sony Computer Entertainment 
America. "There's so much to be done 
now with the machines we currently 
have," Dille says. "We're just catching 
up on those." Dille exjiects this genera- 
tion of games to have a life cycle of five 
to six years, which is consistent with 
previous generations of videogames. 
The 3D world also has the potential 
to open gaming to a much broader 
audience. Criticized in the 
past for its emphasis 
on fighting games, the 
videogame industry 
could make great gains 
via role-playing and sim- 
ulation games that take 
advantage of the 3D 
environment. "The rea- 
son why fighting games 
became so popular in 
the videogame market 
was that when games 
were converted from the 
arcades to video, that was 
all there was," says Ted Hoff, 
Sega's .senior vice president of 
marketing and sales. "With the 
pow'er available to them in the 
advanced game platfonns, devel- 
opers are taking new liberties and 
creating new stoiies — not just trans- 
fers. In the future, you'll see different 
games created for different people." 

So which system is the one to buy? 
Typically, it's the quality and avail- 
ability of the games themselves that 
determine the popularity of the game. 
Is there room in the market for three 
formats? "A lot of people don't think 
so," says Sony's Dille. "Consumers 
don't buy all three, and the developers 
have to place bets on where they're 
going to put their resources." M 



Has The PC 
Arrived? 

• The PC as a game machine will 
always suffer the reputation of be- 
ing solitary entertainment. Despite 
the availability of add-in boards 
that now offer multiple-player ca- 
pability, the small screen size of 
most computer monitors will keep 
PC gaming to a 1 -person sport. 

That doesn't mean PC gaming 
has to lag behind console games 
in quality advances, however. With 
the power of the Pentium proces- 
sor, game developers for the first 
time have the muscle available to 
deliver gaming experiences equal 
to or even better than those avail- 
able on dedicated consoles. 

Computer gaming in the past was 
slow and far behind the capabilities of 
even the simplest dedicated console. The 
genre also was beset by compatibility is- 




sues, which Micro- 
soft has attempted 
to fix by establishing the Direct3D 
software standard for multimedia 3D titles. 

Select models in IBM's new Aptiva line 
pack an ATI Rage chip set, which delivers 



3D graphics that support the 
Direct3D standard. To underscore 
its commitment to the PC as a 
gaming device, IBM is bundling 
MechWarrior II 3D Rage Edition 
and VR Soccer with Rage- 
equipped computers. 

NEC, too, is touting the 3D ca- 
pability of its new PowerPlayer 
series of PCs (shown here), which 
is designed specifically for gamers. 
The units also have an ATI Rage 
accelerator on the motherboard 
and a Diamond Multimedia Mon- 
ster 3D graphics accelerator, 
which is built around the 3Dfx 
Voodoo Graphics chip set used in 
many arcade games. MechWar- 
rior II 3D is one of several 3D titles 
shipping with the computers. 
Compaq, which has its own 8000 Series 
of multimedia computers for gamers, has 
also linked up with Sega in a partnership 
that promises to bring arcade-quality 3D 
games to Presario PCs next year. 

—R.D. 
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COTT R. GOURLEY; PM lllusLratbns by Harold Smelcer . 



• In his 1865 novel From The Earth To The Moon, 
autho!- Jules Verne flescrihes a post-(Jivil War society 
in which the convened members of the fictitious Balti- 
more Gun Club lament the sudden lack of artillery 
activities. Theii" boredom is soon l>roken liy a speech 
from the club's president, who outlines a bold plan to 
use a K'iant cannon to fire a projectile to the Moon. 
One of the fictional club members awed by the plan is 
named Tom Huntei'. Coincidentally. a ve)'y real vision- 
Hi'y with the same last name may noake author Verne's 
farUasy come true. 

ifnf"s Ver-ne was a true vLsionai-y in an era when you 
i r v L - MV^f" explains John Hunter. "Now. the 



])roblem is that we have too many visionaries and nv.t 
enf»u^di doei-s." Hunter is stan(lin.ir in his cluttered" 
Southern Culil'oi-nia office, wlu-re he has just drawn a 
diagram of compai-ative escape velocities on the i)lack- 
board. .As president and founder of the Jules Verne 
Launcher Co., Hunter is combining VerneW 
vision with his own actions. Quite simply, he intends tO' 
use jras-powered hiuiichei's as an effective and inex- 
pensive way of propellinj; satellites into orbit. 

Hunter's (]uest bej^an whi'ii h(> started working: at 
Lawi(!nce Livei'more National Laboratory (iJ..NL) in 
llt.s.^). One of his first pi-ojects at the lab involveil the 
concept of an electromajrnetic space launcher. "The 



THE JULES VERNE GUN 



SHARP TEST FACILITY 




cost per joule of just about any kind 
of electric gun is so high that it's basi- 
cally prohibitive," Hunter says. Dur- 
ing a technical discussion at Liver- 
more Lab, it was suggested that he 
look at the potential of "gas guns," 
systems that utilize a pump tube filled 
with heated and pressurized gas to 
drive projectiles at extremely high 
velocities. In fact. Hunter's .search of 
the library database revealed that a 
NASA gas gun had achieved a projec- 
tile speed of 6.84 miles per second 
back in 1966. But he knew that higher 
velocity was needed. 

"At that point I knew, just like parti- 
cle theory, that 99% of the people were 
just going along the well-worn path 
because someone had money or a cool 
idea. But they weren't being rigorous 
thinkers about sohing the problem." 

The solution that emerged involved 
the use of a gas gun with multiple in- 
jectors. Hunter's computer simula- 
tions suggested that such a system 
would work very well. 'The velocities 
I was getting to were much higher 
than had ever been done before with 
conventional gas guns." 

Hunter then conducted a 2-month 
lab project to demonstrate the anti- 
tank potential of a single-stage hydro- 
gen gas gun operating at room tem- 
perature. "I got L5 miles per second. 
The results were within 1% of my 
code predictions on six data points." 
Based on the computer model's accu- 
racy and the quick completion of the 
project, Hunter was funded for a 
3-month effort to develop a 2-stage 
gas-gun precursor to a space launch- 
er. The effort produced a lO-ft.-long 
gas gun that achieved a firing velocity 
of 5 miles per second. 

"[That] still exceeds the velocity 
record for any rail gun ever built," 
Hunter says. "Gas guns routinely 
achieve 5 miles per second. That's 
what's so phenomenal about them. 
The beauty is that to access space, 
4.35 miles per second is where the 
action really gets hot and heavy. At 
4.35 miles per second, you can launch 
a 10-ton vehicle and get 339^ fraction 
into LEO [low Earth orbit]. If you 
start with 11 tons, you're going to 
have 7275 pounds in LEO." 

The success of the 10-ft. prototype 




The SHARP firing sequence begins with the Ignition of a methane gas mixture at one 
end of the steel pump tube. That explosion drives a i -ton steel piston down the pump 
tube, which has been fliled with pressurized hydrogen gas. The piston rapidly 
compresses the gas to 60,000 psi in the high-pressure section (below), destroying a 
coupling holding the projectile in the attached depressurized launch tube. The projectile 
is driven down the 4-ln.-dla. tube at an extremely high speed and it bursts through a 
thin plastic sheet covering the end of the gun. All recoil forces are absorbed through the 
use of three sleds — two 1 00-ton sleds and one 1 0-ton sled — mounted on railroad tracks. 




justified additional LLNL research 
and development funding for a "space 
gun" project identified as Super High 
Altitude Research Project, or SHARP. 
(Hunter chose the name in recogni- 
tion of the U.S. government's HARP 
Super Gun project, which was con- 
ducted during the mid-1960s with 
standard powder technology'.) 

Located at LLNL Site 300, SHARP 
is the world's largest gas gun. The 
425-ft.-long system was built in a 
unique L-shaped design with a 270- 
ft.-long combustion section and pump 



tube mounted at a right angle to the 
155-ft.-long launch tube. The original 
design was driven by a desire to mini- 
mize the height of any supporting 
gantrj' that would be required to ele- 
vate the tube for space launch. 

"SHARP has only gotten to 1.92 
miles per second because we're launch- 
ing fairly big masses and we haven't 
jacked up the pressures very high," 
Hunter says. He adds that achieving 
the requisite 4.35 miles per second is 
"totally doable," based on both com- 
puter-model and lab-gun experience. 
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TTie Initial firing of SHARP took place 
In December 1992. John Hunter (below 
left) briefs observers before launch No. 
26, attended by Popular Mechanics. 
The launch tube Is currently not ele- 
vated, but Instead fires projectiles 
horizontally into a hillside 
some distance away. 




First, Hunter will build and fire a 
prototype system dubbed the "Micro 
Launcher." "Our Micro Launcher de- 
sign is so small that you'll hardly see 
the projectile — maybe only 50 mils or 
one-twentieth of an inch," Hunter says. 
"That sounds crazy, right? I helped 
build the world's bigge.st gun," he says 
jokingly, clearly aware of the irony. 

Hunter is also devoting consider- 
able attention to the design of special- 
ly hardened satellite packages and 
has recruited experienced satellite 
designers for his team of engineers. 



They will use the prototype systems 
to ensure satellite stability as it leaves 
the launch tube, as well as to address 
g-force hardening. The largest com- 
mercial guns will subject the satellites 
to 1000 g's for approximately 1 sec- 
ond. Although this is easily met by 
circuit designs, it may require hard- 
ening of components like solar cells or 
deployable antenna structures. 

Based on SHARP experience. 
Hunter's engineers predict that the 
guns can easily be fired once per 
working day. Given a rate of 300 



launches per year and a payload of 
10,000 pounds per launch, the system 
has the potential of placing approxi- 
mately 1500 tons a year into LEO. 
Moreover, at a target launch cost per 
pound of about one-twentieth of a 
modern rocket launch, the company 
estimates a breakeven point between 
the first 50 and 100 launches. 

"The house odds wouldn't bet on 
us," Hunter says. "That's not a con- 
demnation of house odds. That's just 
the way that the house works. But 
this is going to happen." m 
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Canon*s new Image Stabilization 
technology is your key to 
razor-sharp images. 



Folks these days want to get 
up close and personal to 
their subjects, so they're 
turning to higher magnification 
binoculars, longer lenses for 35mm 
SLR cameras and higher zoom 
camcorders. Sure, this equipment 
can record incredible detail, but 
there's a drawback. Not only is your 
subject magnified, but so is hand 
shake. So shooting photos with a 
telephoto lens, training binoculars on 
distant sports action or taking videos 
with your camcorder lens zoomed 
out all the way, may give you a fuzzy 
image instead of a sharp one. 




Canon EF 75-300mm 
t/4-8.6 IS U8M Lena l» tlw 
only Imnn on thm markot with 
Imago Stabilization. 

Sharpening The Image 

Canon has addressed this problem by 
developing a system that's a techno- 



Statuo of Uborty ahot writh Canon 
EF TS-SOOmm f/A-S.e fS USM Lens 
set at 300mm with ASA 50 film at 
1/30 sec for maximum dotall. 
Photos were takon from a moving 
boat in choppy wator with Imago 
Stabilization turned off (loftl and 
then turned on (rightl. 

logical breakthrough to neutralize 
the shakes and give you crystal 
clear images. It's called Image 
Stabilization. Originally developed for 
Canon's 8mm video camcorders. 
Image Stabilization technology has 
been integrated into Canon's 12x36 IS 
binoculars and Canon's EF 75-300mm 
f/4-5.6 IS USM lens as well. 

Bending The Prism 

There are actually two Image Stabi- 
lization systems. The first, built into 
Canon's binoculars and camcorders 
is the Vari-Angle Prism system. It 
consists of two transparent plates 
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How Image Stabilization Works 



Varl-Angle Prism System 

for Binoculars and Camcorder 

Vari-Angle Prism 



Perfectly 
Horizontal- 




Tipped 
Upward 




Tipped 
Downward 




Compensative Optical System 
for EF 75-300mm f/4-5.6 IS USM Lens 

Lens when still 



Focus Group Compensative 



Subject 



VJ 



Optical System 



Film Plane 



Other Lens 
Group 



Lens when jerked downward 




Hand 
Shake 



Counteraction by 

Image Stabilizing Lens Group 



Stat>llized 
Light Rays 




Compensative Optical System 
After Movement 



Direction Of Movement Of 
The Compensative Optical System 



coupled by a super-flexible film and 
filled with a high-refractive-index 
fluid. Horizontal and vertical sensors 
work with a microprocessor to 
detect unintentional hand mov 
ment and other vibrations, 
and feed corrective signals to 
tiny motors. These actuators 
instantly and continuously 
adjust the shape of the prism 
to maintain a steady, tack-sharj 
image. 

Canon's 12x36 IS binoculars is the 
only one in the affordable price range 
to offer image stabilization. Combine 
this with a bright image, light weight 
and an exceptionally distortion-free 
67-degree field of view, and it amounts 
to a new standard in viewing 
performance. 

Canon's newest camcorder, the Hi8 
ES6000, uses a remarkable 20X optical/ 
40X digital zoom to bring the action 
really close. But this camcorder comes 
packed with features in addition to 
Image Stabilization. Canon's amazing 
eye-control focus lets you autofocus 
simply by looking at the subject you 
want to be sharp. The same technology 
lets you operate various camera func- 
tions — just by moving your eye. 




Canon 12x36 IS BInoeulan ia tha 
only popular priced binoculara with 
Image Stabilization. 

Dancing Lens 

Canon's second Image Stabilization sys- 
tem, called CompensatK'e Optical Sys- 
tem, is built into the Canon EF 75- 
300mm t/4-5.6 IS USM lens— the only 
lens on the market to offer Image 
Stabilization. Instead of varying the 
shape of a prism, the system uses tiny 
gyros controlled by a built-in micro- 
processor that senses unwanted camera 
movement. This triggers signals to a 
very sensitive magnetic coil surround- 
ing a special group of lens elements. 
The coil moves the lens group horizon- 
tally or vertically to counteract shake 
and maintain a steady, centered image. 



Rock Steady 

The Image Stabilization technology 
not only eliminates unwanted shake, 
it can even maintain a rock-steady 
image when viewing or shooting from 
a moving car or boat and in other 
challenging situations. Binocular 
viewing will be more enjoyable, and 
your photos and videos will be more 
professional when you shake the shakes. 

For more information on Canon 
products call 1-800-OK CANON. 

Also visit Canon at 
http://www.usa.canon.com 
on the Web. 
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Canon BS6000 
Camcorder with 20X 
optlcalMOX digital zoom haa Image 
Stabilization and eye-control focus. 

Canon 



Hourglass edges take over the slopes. 



BY RICH TAYLOR. Outdoors Editor 
PM Photo by Scott Markewitz 

• You come careening down a double- 
black-diamond slope in 2 ft. of fresh 
powder, and instead of sinking in 
up to your knees, your new, radically 
shaped skis keep you comfortably 
floating across the surface. Carve into 
a turn, and instead of fighting you, 
your skis swish through a perfect 
arc — and all you had to do was think 
about it. Whack a patch of sloppy 
crud, and instead of chattering out of 
control, your new skis ride the bumps 
like a Mercedes-Benz on the freeway. 
No wonder there's about to be a revo- 
lution on the ski slopes. 

Whether you call them shaped skis, 
parabolics, hourglass skis or super 
sidecuts, these new skis embody the 
most significant change since safety 
bindings. The first few commercial de- 
signs showed up in ski areas just a 
year ago and accounted for only 3% of 
the toUl ski market in 1996. This win- 
ter, 50% of all the skis sold are expect- 
ed to be shaped skis, some 60 differ- 
ent models from 15 manufacturers. 

How did this boom start? Well, 
about a decade ago, the first snow- 
boards appeared on American ski 
slopes. The concept was similar to 
that of a surfboard — use a .single wide 
board with a lot of surface area so it 
will float on top of the snow. 
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In 1988, a ski designer named Ru- 
pert Huber came up with the Atomic 
Powder Plus, a pair of skis .so wide 
they floated over the snow like two 
halves of a snowboard. Simultaneous- 
ly, ski designers at Elan developed a 
new style of ski for giant-slalom rac- 
ing. For more than 100 years, all skis 
had been long and narrow, with a 
slight bulge at the nose and tail to 
make them easier to turn. Elan's de- 
signers exaggerated this flaring. 

These race skis were so successful 
that in 1991, Elan came out with the 
sex, a ski that was somewhere be- 
tween a split snowboard and giant- 
slalom racer. The SCX was much 
shorter than a traditional ski, but 
25% wider and with extreme sidecuts 
(the ratio between the width of the 
waist and the width of the tip). About 
the only proponents of the new skis 
were ski schools, who found that 
students had less trouble controlling 
a short, fat ski than a long, thin ski. 
And almost anybody, no matter what 
their age, condition or experience, 
could carve a perfect turn by simply 
weighting an edge. 

Surprisingly enough, it took five 
years for the ski industry to realize 
that a ski that is easier to control, 
easier to turn and easier to learn is 



SHAPED SKIS 



a ski that could revolutionize the 
sport. Last season, there were still 
only 10 different shaped ski models 
on the market. This season, with 60 
models to choose from in a vari- 
ety of lengths, widths and de- 
grees of sidecut, the shaped ski 
revolution will finally take off. 

How radical are the super- m 
cuts? Well, Elan's SCX is one of 
the most extreme. It measures 
115mm across the widest shoul- 
der of the tip, 60mm at the 
waist and 105mm at the tail. In 
other words, the ski's tip is just about 
twice as wide as the area under the 
skier's boot. What does this do? Two 
things. The ski floats on deep powder 
rather than submerging, and in an un- 
canny way, it seems to automatically 
pull itself into a turn with only the 
slightest amount of effort. 



The result is a ski that's not only 
easier for a novice to learn on, but one 
that — in the hands of an expert — is ca- 
pable of extreme stunts that few would 




The wider footing and deep sidecut of parabolic 
skis antiquate conventional designs. 



dare to attempt on traditional skis. 

As any designer will tell you, every 
ski is a compromise. A long, narrow 
ski will be faster and more stable in 
a straight line than a short, wide 
ski, but harder to turn. A short, wide 
ski will be comparatively slow, but 
quick-cornering. The only dowTiside is 



Radical 
Construction 




• Instead 
of traditional wood or fiberglass 
laminates, shaped-ski manufactur- 
ers are trying all sorts of new ideas. 
The most conventional are fiber- 
glass skis witfi surfboard-like foam 
cores. But that's just the beginning. 

Kastle of Austria — now owned by 
Benetton — sells a number of ski 
models created from hollow fiber- 
glass tubes. Three tubes run parallel 
the length of the ski and are bonded 
together. The ski's upper body is 
translucent, so you can actually see 
the tubes beneath the skin. In addi- 
tion to being neat to look at, Kastle's 



skis also weigh 30% less than com- 
parable fiberglass-laminate skis. 

Rossignol's Dualtec has a typical 
laminate construction on the bottom, 
but with an energy-enhancing shell on 
the top with a separate sidewall that 
joins the top and bottom to the central 
core. The idea is that the ski can be 
both stiff enough for directional sta- 
bility but flexible enough to follow 
the contours of the mountain. 
K2's Integrated Suspen- 
sion System, or ISS, has two 
wood cores individually 
wrapped with triaxial braided fiber- 
glass and stacked on top of each oth- 
er. The two cores are separated by a 
flexible layer that allows the upper 





core to float 
over the lower 

core in wide-radius turns, but stiffens 
up in tight turns for better control. 

One step further is the ACX sys- 
tem, built around piezoelectronic 
ceramic fibers embedded in the top 
of the ski. As the ski bends, the 
piezos generate an electrical 
charge that a computerized 
controller hidden in the ski 
tip feeds back into the piezo, 
causing the vibrations to cancel 
each other. This provides a smoother, 
more controlled ride. — R.C.T. 



that shaped skis must be kept turning 
most of the time. But honestly, when 
was the last time you skied straight 
down an expert slope? 

Even the longest shaped 
skis are much shorter than tra- 
ditional alpine skis and, conse- 
quently, less stable — about the 
longest you'll find are 200cm 
and most skiers are using 
160cm or 170cm skis. Typical- 
ly, the more radical the side- 
cut, the shorter the ski for a 
given skier. This is because the 
wide tip and tail add surface area, so a 
short, wide ski will support the same 
load as a long, narrow ski. 

There are also factors like longitu- 
dinal flex, torsional rigidity and cam- 
ber to take into account. The width of 
the waist — where the skier's weight 
rests most heavily — is also crucial. A 
wider waist floats more easily over 
the snow, while a narrow waist with 
greater width in tip and tail makes 
turning easier. The ratio between the 
width of the waist, tip and tail also de- 
termines a "natural" curve on which 
the ski will want to turn. 

Because the revolution is so new, 
there are no rules. Shaped skis come 
in all sorts of profiles, aimed at every- 
one from students renting their first 
.skis at a ski school to professional 
^and-slalom racers. But almost every 
manufacturer sells a model meant as 
an all-around ski for a variety of con- 
flitions. For most recreational skiers, 
-something like the popular K2 Two 
or K2 Three will prove to be a versa- 
tile ski they can use in almost any con- 
dition or locale — skis they won't out- 
jrrow as they become more proficient. 

In addition, shaped skis are sold 
differently from traditional skis. Most 
shaped-ski manufacturers offer only 
two to four lengths, rather than the 
dozens of lengths 5cm apart custom- 
arily offered by traditional ski shops. 
For example, K2's Two comes only 
in 158cm. 168cm, 178cm and 
188cm lengths. Shaped skis are 
so forgiving that there's no need 
t or the custom tailoring that is charac- 
teristic of old-style skis. 

Prices of shaped skis range from 
around $395 for a pair of K2 Twos to 
$M0 for carbon-fiber Goode Excesses. 
This puts them at the premium end 
of the ski market, but certainly not out 
of reach for even the most casual recre- 
ational skier. Are they worth it? You 
bet. Intermediate skiers who drifted 
away because they couldn't get past 
the infuriating plateau of carved turns 
are now zooming all over the slopes on 
hourglass skis, leaving perfect wakes. 
Shaped skis are so much easier to 
control that knee injuries are down, 
too. And that puts the fun back in ski- 
ing. Viva la revolution! HI 
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PHOTOGRAP 



ilhese cameras will change the 
way you capture memories, 
^thanks to their higher quality 
Pland new capabilities. 

BY JOSHUA SHAPIRO 
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OLYMPUS D-200L 

This $600 digital camera has the look and (eel 
of a traditional polnt-and-shoot model. 

- 'WFMBER 1996 



• On September 13, 1996, Mark 
and Linda Cook had a new baby, 
Sam. Critical information— such as 
whether Sam looked more like his 
father or mother— was available 
within hours to their whole family 
in New Jersey and New York, and 
to friends in California and Rhode Island. 
They all knew what the newborn looked 
like because the father took photos of the 
child using a new, filmless Kodak digital 
camera. By downloading the exposures 
into his laptop computer, embedding them 
in a new Kodak application progi-am called 
Picture Postcard and sending the photos 
and birth announcement over the Internet 
to accounts on America Online and Compu- 
serve, Mark Cook helped his far-flung 
circle of family and friends to feel close to 
the birth experience. 
It was a simple procedure for Cook, a product manager for Kodak. 
Most other photographers would have had a more difficult time. 
Nevertheless, both baby and digital photography :u-e doing well. 



DIGITAL CAMERAS GROW UP 




RICOH RDC-1 




thank you. Judging 
by the recent spate of announcements 
concerning new corporate alliances, 
lower-priced digital cameras and 
photographic software applications, 
digital photogi'aphy is embarking on a 
period of rapid growth. Once only a 
novelty for the technology-curious, 
today's market is fueled by the wide- 
spread availability of personal com- 
puters in homes and businesses and 
the explosion of multimedia activity 
on the World Wide Web. Digital 
photography has one fundamental 
advantage over traditional silver- 
halide film-based photography — it re- 
moves the barriers of space and time 
from using and enjojang pictures. 



Like the 
Polaroid self-developing 
photos that became popular years 
ago, a digital photogi'aph can be dis- 
played almost instantly. But digital 
photographs can be duplicated with- 
out processing and can be sent via 
modem and wire rather than by mail 
or courier service. It's no wonder that 
news photographers were the first 
market for electronic photographs a 
decade ago, when Sony shipped its 
consumer-grade Mavica (short for 
magnetic video camera). Primitive by 
today's standards, it took analog still 
movie frames and stored them on 
nonstandard 2V'2-in. floppy disks — all 
for a mere $3500. 

After several generations of im- 
provement by many companies, digi- 
tal photography is forging beyond this 
niche market. About 100 cameras at 



w iclely varying price points are avail- 
able worldwide. Our chart below 
shows the 27 cameras that are sched- 
uled to be available for less than 
$3000 in the United States by 
year's end. 

Fostered by the maturing 
electronics industry, digital 
photography is enabled by low- 
cost hai'dware, including person- 
al computers; digital signal proces- 
sors; mass-produced camcorder photo 
sensors; highly integrated, low-pow- 
er-consuming CMOS sUicon circuitry; 
tiny and rugged PC-card disk drives 
and flash-memory storage devices. 

Besides hardware, digital photog- 
raphy also has benefitted from broad 
industry advances in efficient image 
processing and high-speed image- 
compression algorithms, as well as 
desktop graphics-processing software 
like Adobe Photoshop. Finally, with- 
out a wide audience familiar with com- 
puters, or at least willing to approach 
them without fear, digital photogra- 
phy in its current form would not have 
been possible. 

A digital camera might look like a 
traditional point-and-shoot camera or 
a high-end SLR, or like some strange 
space-age gizmo. They all have a lens 
of some sort, but the viewfinder might 



Digital Camera Specifications 




PC Connection 
Metliod 


Lens Focal Length 
(35mm Equiir.) 




MaiNitacturer 


Model 


Price 


Image 
Size 


intenial 
RAM (MB) 


Picture 
Capacity 


Removable 
Storage 




Apple 


Quick Take 1 50 


$599 


640x480 


1 


16/32 


None 


Serial 


50mm 


Fixed 


Canon 


PowerShot 600 


$949 


832x608 


1 


18 


PCMCIA 
Type l/ll/lll 

None 


Parallel port 
docking station 

Serial 


50mm 


Auto 


Casio 


QV 10A Plus 


$699 


480x240 


2 


96 


60mm 


Fixed 


CmIo 


QV 30 Plus 


$999 


460x240 


2 


96 


None 


Serial 


46/1 03mm 


Fixed 


Casio 


QV 100 


$650 


640x480 


4 


64/192 


None 


Serial 


40.5mm 


Fixed 


Chlnon 


ES3000 


$1095 


640x480 


1 


5/10/40 


PCMCIA Type l/ll 


Serial 


38- 11 4mm 


Auto 


Connectlx' 


Color 
Quickcam 


$199 


640x480 


None/ 
tethered 


n/a 


None/ 
tethered 


Senal/* 
parallel 


47mm 


Manual 


DaKota Digital DCC-9500 


$699 


640x480 


1 


5/10/40 


PCMCIA Type l/ll 


Serial 


38-1 14mm 


Fixed 


[}ycam 


4 


$795 


496x365 


1 


8/24 


None 


Sena! 


70mm 


Fixed 


Dycam 


10-C 


$899 


640x480 


1 


5/40 


PCMCIA Type l/ll 


Serial 


37-1 11mm 


Auto 


Epson 


PhotoPC 


$499 


640x480 


1' 


16/32 


None 


Sena! 


43mm 


Auto 


Fuji 


DS220 


$1049 


640x480 


None 


n/a 


PCMCIA Type l/ll 


Serial 


36/72mm 


Fixed 


Fuji 


DS7 


$699 


640x480 


2' 


30/60 


PCMCIA Type l/ll 


Senal 


38mm 


Auto 


Kodalc 


DC20 


$350 


493x373 


1 


8/16 


none 


Serial 


47mm 


Fixed 


Kodak 


DC25 


$499 


493x373 


2 


14/29 


PCMCIA Type l/ll 


Senal 


47mm 


Fixed 


Kodalc 


DC40 


$700 


756x504 


4 


48/99 


none 


Serial 


42mm 


Fixed 


Kodak 


DC50 


$1000 


756x504 


1 


7/11/22 


PCMCIA Type l/ll 


Serial 


37-111mm 


Auto 


Olympus 


D-200L 


$599 


768x480 


2 


20/80 


None 


Serial 


36mm 


Fixed 


Olympus 


D-300L 


$899 


1024x768 


6 


30/120 


None 


Senal 


36mm 


Auto 


Pixera' 


Personal 


$599 


1280x1024 


None/ 
tethered 


n/a 


None/ 
tethered 


PCI or 
PCMCIA 


35mm 


Fixed 


Pixera' 


Professional 


$1195 


1280x1024 


None/ 
tethered 


n/a 


None/ 
tethered 


PCI or 
PCMCIA 


36mm 


Fixed' 


Polaroid 


PDC-2000/T 


$2995 


1600x1200 


None/ 
tethered 


n/a 


None/ 
tethered 


SCSI 


38mm 


Rxed 


Ricoh 


RDC-1 


$1699 


768x576 


None 


n/a 


PCMCIA Type 1 


Senal 


50- 150mm 


Auto 


Ricoh 


RDC-2 


$770 


768x576 


2 


19/38 


PCMCIA Type l/ll 


Serial 


55mm 


Auto 


Sony 


DKC-ID1 


$1795 


768x576 


None 


n/a 


PCMCIA Type II 


SCSI 


38-460mm 


Auto 


Sony 


DSC-F1 


$850 


640x480 


4 


30/50/108 


None 


IRDA/Serial 


35mm 


Auto 


StarOot 


WinCam.One 


$199 


640x480 


None/lethered 


n/a 


None/tethered 


Senal 


50mm 


Fixed 


1 Slill or motion camera 2 Requires conrtection lo keytx>ard port lor power 3 Exparxjable. 4 2MB removable solid-slate memory itKluded witti camera holds 30 or 60 images 

5 Accepts C-mount lenses 
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be optical or a small LCD display. 
With a traditional camera, the film 
acts as the sensor that detects the im- 
age being formed by a lens, as well as 
the storage medium that holds the 
light exposure. In digital j)hotography 
these functions are separate. In place 
of the light-sensitive silver-halide 
chemicals, a digital camera exposes an 
electronic CCD (charge-coupled de- 
vice) array that accumulates electric 
charge proportional to the amount of 
light received. A red-green-blue color 
filter is generally patterned over the 
CCD (in stripes or a checkerboard) to 
add color sensitivity to the desice. 

The CCD outputs an analog signal 
one row at a time — not surprisingly, 
much like a TV scan line. Analog cu-- 
cuitry filters and enhances this output 
wave form to create the color chan- 
nels, which ai'e then converted by an 
A/D converter to a digital bitstream. 




CANON 
POWERSHOT 600 

A specialized microcom- 
puter called a DSP (digital signal 
processor) cleans the image, corrects 
the color, formats the data and com- 
presses the image to save storage ca- 
pacity. Finally, the formatted and 
compressed picture file is stored in 
some form of nonvolatile memory, 
usually flash memory. 

Once they 
are safely 
stored in 



nonvolatile memory, 
digital pictures are 
generally transferred 
to a PC for viewing, 
editing, outputting to a 
print device or trans- 
mission to another PC. 
Here again, digital 
photographs shine 
compared to the old- 
fashioned silver-based 
images. Digital images 
can be cropped, en- 
larged, enhanced or 
printed — without the 
money and e.xpertise 
required to use a dark- 
room. Digital prints offer more con- 
trol over the final image. Contrast and 
color balance are easily shifted, and 
sophisticated manipulation, impossible 
with film, is also possible. Also, as with 
Cook's baby pictures, digital 
images can be distrib- 
uted around the world 
quickly and easily. 
All of this is 
done completely 
t without film 
I costs or the 
expenses associ- 
ated with envi- 
ronmental regula- 
tions. This brings us 
to the main impetus 
behind some of the 
most important digi- 
tal-photography an- 
nouncements and intro- 
ductions. Should digital 
photography replace 
film altogether, no cam- 
era company wants to be left out. Un- 
til recently, most manufacturers came 
up with new models without giving 
much thought to how, or by whom, 
they should be used. Their view was, 
"We have the technology — let the 
market decide." But now, markets are 
gradually shaping up into four areas. 

The first, and oldest, is photojour- 
nalism. News photographers are still 





SONY DSC-F1 

willing to buy $10,000 to $20,000 cam- 
eras using high-quality Nikon or Canon 
35mm lenses so they can get photos 
back to their publishers from remote 
war zones, accident and disaster sites, 
or just the old campaign trail. 

The second major use of digital 
photography also hinges on the adage 
"time is money." The graphics and 
prepress markets and the photog- 
raphers that produce pictures for 
catalogs and magazine advertising are 
moving to digital photogi-aphy for the 
speed of image editing and to meet 
shrinking production schedules. Digi- 
tal cameras allow photographers to 
preview the result before striking the 
set for the product shot. For them, 
that assurance is worth the $10,000 to 
$41,000 that high-quality graphics 
cameras cost. 

Commercial-grade documentation 
encompasses the next major set of ap- 
plications. Nonphotogi'aphic profes- 
sionals, whose jobs require saving 
views of places or things, are a 
major market for this new 
form of photography. Insur- 
ance claims adjusters, real 
estate agents, building con- 
tractors and law enforce- 
ment officers all need 
low-cost, medium-quality 
'.napshots. Digital cam- 
3ras in the $1000 price 
range are adequate for 
taking pictures of dented 
enders and accident- 
scene tire-skid marks, or 
views from front porches. 
Digital photographs for doc- 
umentation are sttired without 
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You Say You Want Some Resolution 



• Even the best consumer-priced 
digital still camera falls far short of 
the cheapest 35mm film camera — 
which can produce pictures with the 
equivalent of 150 million pixels for 
luminance and color information. 

No professional photographer 
would shoot his work with any of the 
cameras in our list. And any snap- 
shot shooter who got prints back 
from a 1-hour photo lab that looked 
like the photos these cameras pro- 
duce would demand his money back. 
So what are these cameras for, and 
why would anyone spend hundreds 
or thousands of dollars for one? 

In some applications, these cam- 
eras can produce acceptable quality. 
Most of the cameras in our list can 
capture an image with a resolution of 
640 X 480 (about 300,000) pixels. On 
a computer monitor, that's a stand- 



ard VGA image. And on the screen, 
a digitally captured photograph looks 
pretty good. Look closely — or print it 



171 



on a high-resolution printer — and 
problems become evident. The CCD 
that captures the image might have a 
resolution of 640 x 480, but those 
pixels must be used for both color 
and luminance information. That's a 
compromise that affects quality. 

Fortunately, sophisticated soft- 
ware can do a surprisingly good job 
of creating the information that is 
missing from digital photographs, 
and correcting their color. So even a 
low-resolution picture can be pleas- 
ant to look at as long as your exF>ec- 
tations aren't too high. 

Almost all digital cameras give 
shooters some control over the 
captured resolution. For example, 
the Olympus D-200L, which was 
used to take the snapshots at left, 
offers two resolution settings. One 
allows 20 photos to fit in the 2MB 
internal memory, and one (inset) 
allows up to 80. — Brian C. Fenton 



bulky files, quickly retrieved with 
sophisticated database programs and 
easily transmitted from remote loca- 
tions, allowing speedy verification, 
identification or approval. 

Finally, consumer applications for 
desktop and Internet publishing 
applications are fueling growth in 
the sub-$1000 camera range. (See 
"A Desktop 'Photo Lab,"* page 74.) 
Newsletters, fliers, Web pages and 
photo identification can all use small, 
relatively low-grade images that the 
new, less expensive cameras make 
available. Some low-end cameras are 
even being used for commercial appli- 
cations, such as used-car listings or 
low-cost catalog production. 

Despite these advantages and the 
market growth, digital photography is 
not poised to supplant silver-based 
photography altogether. Digital qual- 
ity stUl doesn't rival the richness that 
fine-arts photographers achieve u.'^ing 



large-format cameras and platinum or 
palladium prints. And acceptable 
quality from digital in less demanding 
applications comes at a price that's 
too high. Getting 
the quality of a 
35mm slide from a 
professional cam- 
era would require 
a digital camera 
costing $15,000 to 
$30,000. Also, just 
to get the equiva- 
lent results of a 
simple and in- 
expensive point- 
and-shoot camera 
would require a 
digital camera costing $1000 to $3000. 

Another potential turnoff is that 
digital camera users must have sub- 
stantial gumption to figure out all 
the configurations, options 
and interfaces to knit 





together a workable path between 
camera, application software and e- 
mail options. Finally, industry stand- 
ards are still shifting and evolving, 
especially in the 
areas of memor>' 
cards, camera/ 
PC interface con- 
nectivity and pic- 
ture interchange 
formats. The re- 
cently announced 
FlashPix format 
promises to bring 
some much need- 
ed standardiza- 
tion to the im- 
aging industry. 
Nevertheless, manufacturers of these 
cameras will need to make their 
wares significantly more affordable 
and more user-friendly for digital 
photography to reach a healthy and 
mature adolescence. lit 



• Camera memory — 
-which serves as the film for 
digital cameras — is one area where 
manufacturers still haven't reached a 
consensus. However, to keep prices 
down, all manufacturers would like to 



sell cameras 
without built-in 
memory. 
Today, three 
incompatible 
technologies are 
vying to replace the 
standard PCMCIA 
memory card: Compact- 
Flash (developed by 
San Disk, which pro 
duces Kodak's Picture 
Cards), Miniature Card 
(developed by Intel) and 
SSFDC, or Solid State Flop- 
py Disk Card (developed by 
Toshiba). Although mutually in- 



lact- J 

4 



compatible, all three of these minia- 
ture memory cards can plug into spe- 
cial PCMCIA adapters. 

CompactFlash seems to have 
the edge because of Ko- 
dak's support, and also 
because it is based 

► on the ATA disk- 
drive interface stand- 
ard. Kodak also sells 
a card reader that ac- 
cepts both Picture Cards 
ind standard PCMCIA 
:ards. It plugs into a 
standard PC printer port 
for image transfer. 

— 8.C.F. 
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Europe's classic sports sedans - BMW Together they form the Subaru All- 
328i, Mercedes C280 | The New 1997 | Wheel Driving System. A 

I SUBARU 2 5 GT I 

and Volvo 850 turbo - |^wW»nU A«w J system that senses whatever 
wield incredible horsepower The new dangers lurk ahead, automatically 
Subaru 2.5 GT sports sedan, however, shifting power to the wheels that need 
not only possesses 
plenty of horse- 
power, but amazing 



superpowers as well. 
Like the unbeliev- 
able traction of full- 



cuNtsioisuRncEsowai 
YOU'LL SWEAR YOU 
S 



quite a punch, thanks to its powerful 
low-end torque. For the expanded 
version of this action figure's resume, 
just call l-800-WANT-AWD, visit our 
website at http:/Vwww. subaru.com 

or, better yet, drop 
by your nearest 
Subaru dealer and 



lake the amazing 
2.5 GTfora test- 
drive. And in no 



time All-Wheel Drive. The superior 
stability of a horizontally opposed 
engine. And the remarkably smooth 
ride of an optimally tuned suspension. 



it most. So you can hoUyour ground time you'll find yourself doing things 

against a menacing cast of archenemies: you never dreamed humanly possible, 

rain, snow, sleet and gravel. The avail- ^3U^3^^F^^Ji 

able 5-speed Subaru 2.5 GTalso packs TbeBeautyofAll-WheelDrivi 
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COMPARISON TEST 




Despite different names, 
many SUVs are the same 
beneath the skin. 




MOUNTi 
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BY SCOTT OLDHAM, West Coast Editor; PM Photos by Greg Jarem 



• Look closely. Are there eight trucks in this test, or 
only four? Right here, before your very eyes, badge 
engineering can turn one vehicle into two. Or three. 

Badge engineering. That's the term used in industry 
circles to indicate when essentially the same product is 
sold under two — or more — different names. The only 
thing changed — or re-engineered — is the badge. 

This sleight of hand isn't limited to just trucks. Con- 
sider the Dodge Intrepid/Eagle Vision. Or Ford CrowTi 
Victoria/Mercury Grand Marquis. Don't assume it's 
limited to the auto industry, either Notice how that 
Kenmore washer looks just like a Whirlpool. 

por -j. wzr: .'""cs« December i996 



Deceiving? Definitely. Unethical? Maybe. Smart 
business? You bet. Slapping your badge on somebody 
else's product allows you to get it to market much faster, 
with far less financial investment than designing, test- 
ing and building the thing yourself from scratch. Mini- 
mal risk, minimal investment, maximum financial effi- 
ciency. Hey, it's the fiscally conservative '90s. 

This compact sport/utility vehicle test consists of 
four sets of trucks that are sold under different name- 
plates but are virtually identical: the Chevrolet Blazer 
and Oldsmobile Bravada, Ford Explorer and Mercury 
Mountaineer, Isuzu Rodeo and Honda Passport, and 
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the Isuzu Ti'ooper and Acura SLX. We 
tested these twins on road, track and 
ti*ail to find out how they differ, if at all. 

If you're already hip to badge engi- 
neering, you may have noticed there 
are absentees. A GMC Jimmy (same 
as the Blazer and Bravada) is mi.ssing 
because a properly equipped vehicle 
was unavailable. The Geo Tracker/ 
Suzuki Sidekick tandem is being saved 
for a future mini-SlFV test. The Nissan 
Pathfinder/Infiniti QX4 team was lined 
up and we wanted to include them. In 
fact, we even postponed this test a 
month to accommodate the new Infini- 
ti. But a week before we were ready to 
te.st, Infiniti called to say that they're 
still working the bugs out of the QX4's 
.sophisticated all-wheel-drive system, 
so no ti-uck. 



ChevTolet to be mechanically similar 
to the Oidsmobile and just as luxuri- 
ous. Simply order up a 4-door Blazer 
LT model and pay extra for the 



Here's what we found 
out about the vehicles we tested. 

Chevrolet Blazer/ 
Oidsmobile Bravada 

The Oidsmobile has a floor shifter 
while the Blazer's is on the column. 
Other than that, with the Blazer's ex- 
tensive options list, you can equip the 



sophisticated, 
road-reading all-wht'el- 
drive SmarTrak sys- 
tem, leather seats, 
trip computer with 
compass and the 
power glass sunroof. 

Now pay attention. 
This is where it gets 
a bit confusing. The 
Oidsmobile, which 
comes only one way, 
uses suspen- 
sion settings 
identical to 
the Blazer's 
optional ZS.'i Touring suspension. 
Chevy, however, won't sell that sus- 
pen.sion with all-wheel drive, as on the 
Olds. The awd .system on the Blazer is 
always packaged with the very soft 
Premium Ride suspension. However, 
if you want a softer-riding Olds 
Bravada, vou're out of luck. 



SPECIFICATIONS AND DIMENSIONS 



MANUFACTURER/ 
MODEL 



BASE PRICE/ ENGINE 
PRICE TYPE/SIZE 
AS TESTED (liters/ci) 



ENGINE TRANS./4WD WHEELBASE/ TRACK WDTH/HT/ 

HP.NET/ GEARING/ LENGTH F/R GROUND 

TORQUE (It. -lb.) SHIFT TYPE (In ) (in.) CLEAR, (in.) 



The Bravada comes only with four 
doors, four speeds and all-wheel drive 
(with no 4-Low). The Blazer, however, 
is available with two or four doors, 



1*^ 




four (automatic) or five speeds (manu- 
al) and 2-, 4- or all-wheel drive. The 
Blazer is even available as a high- 
riding, wide-stance serious off-road 
machine ready for the Rubicon. 

At the test track, the stopwatch 
saw no difference at all between the 
tw'o. The more softly sprung Chevy 
leaned more when cornering hard and 
felt more like a Caddy than a Cor- 
vette. The Blazer and the Bravada ac- 
celerated and handled with a same- 
ness of twins doing the Macarena. 

But when it comes to braking, the 
Chevy, which had rear drum brakes, 
did noticeably worse than the Olds, 
which was equipped with rear discs. 
Overall, both trucks stopped poorly, 
wea\ing around during hard braking. 

We have only praise for the torquey 
190-hp 4.3-liter V6 that powers both 
trucks. It moved both from zero to 60 
mph and through the quarter mile 



HEADROOM/ EPA INTERIOR/ REAR OOOR(S)/ CURBW6T|».V 

LEGROOM/ CARGO VOL. (cu. n.) GIASS/FUU-SIZE WGT/HPRAIW 
HIPROOM(in.) (tear stal up/dn) SPARE TIRE (IbThp) 




Acura S38,000' sohc 24v V6/ 

SLX Premium S39.373 3 2;i93 0 



Chevrolet 
Blazer LS 



523.252/ ohv V6/ 
S27.167 43/2620 



190® 5600rpm/ 4A/2H, 4H. 4L7 108 7' 59 6/ 72 4/72 a' F 39 4/40 8/53 7 102 3/ 70-30 split/integral/ 

188@4000rpm manual on-the tly 1 83 5' 59 8 8 5 R 37 8 39 153 5 43 7/85 3 left-door-mounted 24.' 

190@4400rpm/ 4A/2H. 4H. 4L7 107 0/ 57 2/ 66.5/67.0/ F: 39.7/42.4/52.0 101.8/ dropgate/littglass/ 4023/ 

250©2800rpm electric, on-lhe-fly 181 2 55 1 7 5 R: 38 6/36 1/51 3 37 3/74.1 undertxxly-mounted 21.2 



Ford 526,225/ sohc 12vV6/ 

Explorer XLT S29,635 4 0'245 o 

iHonda 529.030/ sohc 24v Vb 

I Passport EX 530.842 3 2/193 0 



2050 5250 rpm/ 5A/awd, 4H. 417 111.5/ 58.8/ 70.2/66.8/ F: 39.8/42.4/51.9 103.8/ litlgale/lrtlglass/ 4166^ 

inoorpm electric on-the-lly 188.5 58.6 6.7 R: 39.3/37.7/51.7 42.6/81 .6 undefbody-mounlecl 20.3 

; . ..OOrpm 4A 2H, 4H 4L 108 7/ 57.7/ 68 5/66 3/ F: 38 0/42.5/55.5 96.0/ dropgate/liltglass/ 4137/ 

188« 4000rpm manual, on-the-tly 184.6' 57.9 8.5 R: 38 0/36 0/55.5 35 0/74.9 swing-out carrier 21.8 



n 



Isuzu 528.410/ sohc 24vV6/ 

Rodeo LS 529.485 3 2/193 0 



1909 5600 rpm/ 
1886 4000 rpm 



4A/2H. 4H, 4U 
manual, on-the-fly 



108.7/ 57.7/ 68.5/66.3/ F: 38.6/41 .2/55.5 93.2/ dropgale/IHtglass/ 410S' 
184.6' 57.9 8.5 R: 38.0/34 5/55.5 35.0/74.9 swing-oul carrier 216 



Isuzu 

Trooper LS -Ji 



/ /6/ 
I'Jo 0 



1906 5600 rprW 
1880 4000 rpm 



4A/2H, 4H. 4U 
manual. on-lhe-(ly 



108.7/ 
183.5' 



59.6/ 72.2/72.2/ F: 39.4/40.8/53.7 104.9/ 70-30 split/integral/ 4315/ 
59.8 8.6 R: 37.8/39 1/53.5 43 7/85 3 lefl-door-mounled 22.7 



Mercury 529 2Jn/ ohvV8/ 210© 4500ipm/ 4A/awd/ 

Mountaineer $3' i02 0 280© 3500fpm n one 

oidsmobile S3G.285, oUvVS/ 190@4400rpm/ 4/V/awd/ 

Bravada S31,705 4 3/262 0 25002800 rpm none 



111.5/ 
188.5 



58.8/ 70.2/66.7/ F: 39.8/42.4/S1 .9 103.8/ liftgate/llttgiass/ 4396/ 
56.6 6.7 R: 39.3/37.7/51 .7 42.6/81.6 undertxxly-nwunfd 20.i 



107.0/ 56 6/ 66.5/63.2/ F: 39 7/42 4/53 1 100.4/ liflgate/llrtglass/ 4023/ 
160 9 55 1 7.7 R: 38 &'36 1/51 4 37.3/74.1 undertxxiy-mounted 21.2 



'With spara t. e«9t E T arvl htgheti spMd may tM attaifwd Mpwalalv 2. Bmi tim« from a staady-sutv 40 10 70 mph 3. Bast ape«d acMevad wvaving lhrougr> a«ghf oonaa 75 tl apart- S paa d proiMaa Max ol barwanl laaponaa 
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much quicker than even the V8-pow- 
ered Mercury Mountaineer. 

The interiors of both trucks work 
well, but the Olds has the advantage 




An Explorer can have two or four 
doors and one of a whole laundry list 
of trim levels, from the base XL to the 
packed-to-the-gills Limited. It can 




thank.^ in its slandani leather and 
touch of wood trim. 

Conclusion: The slight variations do 
not result in a discernible perform- 
ance difference either on- or off-road. 

Ford Explorer/ 
Mercury Mountaineer 

Ford dealers sold more Explorers last 
year than any other dealer sold any 
other sport/utility. Mercury dealers 
wanted a piece of the action. Enter 
the Mountaineer. 

All Mountaineers are equipped 
with leather seats, a condition-read- 
ing full-time awd system, a 210-hp 5.0- 
liter V8 and a 4-speed automatic. 

Careful and generous use of the 
Ford Explorer's options list will build 
a truck that is similar, but not identi- 
cal, to the Mercury. The difference 
once again falls in suspension settings 
and equipment availability^ 



ered by the optional brand-new 4.0- 
liter sohc V6 and Ford's new 5-speed 
automatic — available only with this 
engine. The V6 makes 205 hp and 
a strong 245 ft.-lb. of torque at 3000 
rpm. Sure, the V8 has a much stronger 
bottom end, but thanks to the close 
ratios of the 5-speed, the V6 Explorer 
left the V8 Mountaineer in the dust. 

That quick drivetrain response and 
the Explorer's stiffer suspension 
make it much sportier and more fun 
than the Merc — on- and off-road. The 
Mercury's shocks and springs are 
tuned softer. They allow more brake 
dive than we care for and too much 
body motion during cornering and 
over uneven roadway. 

But on the test track, surprisingly, 
the two trucks were identical. The 
Mountaineer's extra ride motions 
do not prevent it from matching 
the stiffer Explorer's performance 




also have one of three engines, includ- 
ing the V8, and if you can live with a 
160-hp 4.0-liter V6, a 5-speed manual. 
Our awd Explorer XLT was pow- 



through the slalom, emergency lane- 
change or skidpad tests. Yet, the 
firmer Explorer never rode harshly 
and never sent potholes up through 





TEST RESULTS 


STEERING 


TURNING 


WHEEL 


BRAKE SYSTEM 


FUEL ECON (mpgl 


ACCEL ' PASSING ACCEL.' 


BRAKING 


525-FT.' 


200-FT.' 


LANE' 


SOUND (dBA) 


TYPE/RATIO 


CIRCLE 


SIZE AND TYPE/ 


TYPE/SIZE 


EPA CITY/HWY 


0-60 MPH (sec.) 


40-70 MPH 


60-0 MPH 


SULOM 


SKIDPAO 


CHANGE 


IDLE/FULL THROHLE 


loverall) 


(1.) 


TIRE SIZE 


(Irotil/rear) 


PM TEST (avg.) 


Vi-MILE (sec./mph) 


(s«.| 


(«.) 


(mph) 


liateral g| 


(mph) 


STEADY 60 MPH 


power redrc. 


38.1 


I6x7-in. alloy/ 


disc/disc ABS/ 


14/18 


11.7 


10.3 


149 


40.0 


0.64 


46.0 


51.3/79.6 


tMH/l 5.8:1 




24S/70R16 


11.0-in. vented/1 2.3-in.v«ntad j 


13.6 


18.3/73.5 












72.3 


power recirc. 


395 


15x7-in alloy/ 


disc/drum ABS/ 


1 16/21 


9 9 


8 4 


154 


41.7 


0.66 


44 8 


48 9/79.0 


ball/1 3.0-1 6.0:1 




235/70R15 


10.5-in venled/9 5-in. 


1 16 6 


17 2/78 1 












71 7 


power rack & 


37.3 


15x7-in. alloy/ 


disc/disc ABS/ 


15/19 


93 


7.1 


135 


42.7 


0.62 


47.1 


52.7/78.0 


pinion/1 7.0:1 




235/75R15 


1 1 .28-in. vented/1 1 .22-in. solid 


16.4 


16.8/82.4 












72.0 


power recirc. 


40.9 


16x7-in. altoy/ 


disc/disc ABS/ 


1 15/18 


11.7 


9.7 


130 


38.3 


0.83 


47.6 


58.0/79.6 


ball/19.5:1 




245/70R16 


1 1 0-in venled/12 3-in vented 


1 14 5 


18.2/74.7 












74.0 


power recirc. 


38 1 


16x7-in alloy/ 


disc/disc 


15/18 


11.1 


9.1 


140 


41.4 


0.66 


43.6 


51.9/79.4 


ball/19.5:1 




245/70R16 


11 O-in vented/12. 3-in, vented 


14,6 


17.9/75.5 












72.8 


power recirc. 


38.1 


16x7-in. alloy/ 


disc/disc ABS/ 


1 14/18 


113 


9 5 


137 


393 


0.65 


45.8 


53.0/79.6 


ball/19.6:1 




245/70R16 


110-in venled/12 3-in vented 


1 13.7 


18.4/74 5 












71.8 


power rack & 


37.3 


15x7-in. alloy/ 


disc/disc ABS/ 


14/18 


10.2 


8.5 


139 


42.1 


0.62 


46.7 


55.7/80.3 


pinion/1 7.0:1 




23S/7SR15 


1 1 .28-ln. ventad/1 1 .22-ln. solid 


15.5 


17.4/78 3 












71.5 
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its cloth seats to your back side. 

Oh, the seats. Both trucks use the 
same design with a very long seat bot- 
tom, which all of our test drivers found 



Isuzu Trooper/ 
Acura SLX 

The differences between these two 
boil down to image and the dealership 




grand to the price and reaps the bene- 
fits. Ask yourself this: Is working with 
an Acura dealer, who practically in- 
vented customer satisfaction, instead 
of an Isuzu dealer worth a few grand? 

These two trucks are more alike 
than two John Grisham courtroom 
thrillers. But we found slight per- 
formance differences between them in 
braking and handling, which we at- 
tribute to tires (the Acura wore 
Bridgestones and the Trooper wore 
Goodyears) and the fact that the 
Trooper we tested arrived with only 
100 miles on its odometer. 

Hop in either, and the name on the 
steering-wheel hub is your only clue 
as to which truck you're in, unless you 
notice the smattering 
of wood. 



e.xtremely uncomfortable. The engi- 
neer who designed these seats must 
have had very long thighs because the 
seat bottom actually dug into our 
calves. The rest of the interior is right 
on — these were the only trucks with 
rear a/c vents and radio controls. 

Both trucks exhibit good braking 
characteristics, and both steer with 
the direct response and feel that used 
to be reserved for cars. Good cars. 

Conclusion: If a carlike SUV is on 
your wish list, one of these two is the 
way to go. Although only a different 
grille and trim separate the Explorer 
and Mountaineer on the outside, there 
are suspension specifications and 
availability differences underneath. 



experience. Because in reality, there 
is no— none, zero — mechanical differ- 
ence between these two vehicles. 
Acura buys a loaded Trooper from 
Isuzu, puts its name on it, adds several 



Both the Trooper and SLX drive 
more like trucks than any of the other 
six vehicles on these pages. Pushing 
either through the emergency eva- 
sive-maneuver test or just hustling 
one up a freeway on-ramp is like 
pushing Jello uphill. The suspension 



Big TWins 

• Badge engineering is not limited 
to compact SUVs. All of the full-size 
sport/utilities, which are selling 
faster than pepperoni cheesesteaks 
in New Jersey, have a lookalike. It 





You can say "potato" or "potahto." Both 
Chevy (top) and CMC say "Suburban.' 



seems that no good truck will go undu- 
plicated. So while the subject of our 
test was the compact sport/utility seg- 
ment, we thought you'd want to know 
about the big guys, too. 

Chevrolet and GMC each market a 
version of the Suburban. It's even 
called the Suburban by both divisions. 
Now that's the ultimate in badge en- 
gineering. The two trucks have the 
same everything, from the suspen- 
sion settings to the seat upholstery, 
including an optional 290-hp 7.4-liter 
ohv Va that puts out 410 ft. -lb. of 
torque and could tow Delaware to 
California. The big-block Chevy lives. 

GMC and Chevy also share what 
has been called the "Baby Burban." 
Chevy calls it the Tahoe, and GMC 
named it the Yukon. Same truck. Both 
are offered in 2- and 4-door models. 
Both use the same suspension tuning, 
the same 250-hp 5.7-liter V8 and the 
same optional 6.5-liter turbodiesel V8. 

There's talk that next year, the 
GMC trucks will get a new, more opu- 
lent interior and some unique styling 
cues to separate them from the 



Chevys and justify their premium-taick 
marketing strategy. 

Lexus's SUV, the LX 450, is really a 
Toyota Land Cruiser, which has been 
around in its current iteration for six 
years. More expensive even than the 
already pricey Land Cruiser, the LX 




Toyota dealers sell It as the Land Cruiser, 
but Lexus dealers call ft LX 450 (top|. 



72 



POPULAR WECHANICS • DECEMBER 1 996 



is soft, the body leans way over, the 
steering is heavy and slow. In the 
rough stuff, though, they handled 
whatever we threw at them, and they 
seemed to enjoy it, unlike some of the 
other vehicles in this test. It was clear 
that the engineers who developed 
these vehicles originally expected 
them to be used almost exclusively 
off-road. But on the road, these two 
vehicles are, well, trucks. 

Contrary to a recent article in Con- 
sumers Reports, while both the 
Trooper and SLX did feel tall and 
tippy during hard cornering and acci- 
dent-avoidance maneuvers, neither of 
them lifted a tire off the ground. 

The same V6 



think it's about $4000. We say buy the 
Trooper and spend the four grand on 
a couple of full-suspension Cannon- 
dales. Then go off-roading. 



on the Rodeo) and wore Goodyear 
Wrangler tires, which have a slightly 
softer sidewall than the Bridgestone 
Duelers wrapped around the Isuzu's 




both was satisfactory, but not great. 
It often felt taxed by the load, and the 
acceleration times show it. 

Conclusion: What's the Acura name 
and reputation worth? Acura must 



Isuzu Rodeo/ 
Honda Passport 

On paper, the Rodeo and the Passport 
are identical twins. The only mechani- 
cal difference between our two test 
vehicles was that the Passport had 
an antilock braking system (optional 



450 is exactly the same as the Land 
Cruiser in powertrain specifications. 
The LX 450 has a softer suspension 
for a more cushy ride, and it borrows 
suspension pieces like the "rebound 
springs" in the front shocks from the 
flagship Lexus LS 400 sedan. But both 




Ttie Chevrolet Tahoe (top) and CMC Yukon 
have different names, that's all. 



trucks are powered by the same 
212-hp 4.5-liter dohc inline 6-cylin- 
der and 4-speed automatic. 

There are differences in trim. On 
the exterior, besides the Lexus grille 
and badging, the LX 450 wears 
unique ribbed body cladding, and 
upscale-looking 5-spoke wheels. Its 
interior has standard Lexus-grade 
leather and wood trim on the console. 

The biggest difference between 
the Toyota and Lexus is the dealer. 
Lexus dealers are renowned for do- 
ing everything but massaging your 
feet. Lexus figures a few thousand 
people a year will pay almost seven 
grand more for such service. 

And Ford's just-released full-size 
Bronco replacement, the Expedition, 
which comes standard with a 4.6- 
liter ohc V8, will also get a twin. This 
9-passenger truck, which Ford 
hopes will steal buyers from both 
Suburbans, as well as from the 
Tahoe and Yukon, will have a double 
in Lincoln showrooms next year. It 
will be called the Navigator. 

—S.O. 



wheels. Tires are not specified for 
each vehicle, however. It's pure luck 
of the draw. 

This tire variance, and the fact that 
the '97 Isuzu Rodeo showed up with 
only 104 miles on the odometer, may 
explain the significant differences in 
the performance, ride and handling of 
these two trucks. Our explanation is 
that manufacturing and assembly tol- 
erances can vary between two me- 
chanically identical machines, making 
them perform differently. 

As expected, the Honda's antilock 
brakes made stopping much easier, 
but the Rodeo held its own — stopping 
from 60 mph in a shorter distance 
than the Chevy Blazer, which is 
equipped with ABS. 

Power for the Passport and Rodeo 
comes from the same drivetrain that 
moves their larger brothers. But in 
the Rodeo and Passport, the V6 is 
much happier because it has less mass 
to move. The acceleration times are 
still nothing to brag about, but these 
trucks definitely feel lighter on their 
feet than the Trooper and SLX. 

The interiors of the Rodeo and the 
Passport are as alike as their engines. 
Neither is as slick inside as the Moun- 
taineer, but they're both better er- 
gonomically than the Trooper and 
SLX, and much more sporty and car- 
like thanks to lighter, quicker steer- 
ing, a firmer suspension and a great 
seating position. Both trucks are sad- 
dled with only one cup holder, and it's 
poorly placed. 

Conclusion: It's easy to see why the 
Rodeo is the best-selling import 
sport/utility. It is one of the sportiest 
vehicles in this test, and still a pretty 
good value. The Passport is the same 
vehicle for a thousand more, which 
makes it not such a good value — 
unless you want to owti a Honda, m 
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New color printers and 
software turn your 
home into a custom 
print sliop. 

BY BRIAN C. FENTON, 
Electronics Editor 
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• Home computers, coloc inkjet pnnters. scanners, more they'll need film and prints. It doesn't matter if a 
paper, digital cameras and even photofinishers are lot of those pictures are taken with t'ilmless digital 



on different roads, but they are heading in the same' 
direction. They're all making it more fun than ever to ; 
take more pictures and share them with otiiers. \ 
Greater pictui'e utilization" is a phrase that camera] 
and film manufactuj-ers like to use. The more that peo-: 
pie use images, the more they'll need cameras, and the; 



cameras and printed on color desktop printers. It's 
still good for bu^ine.ss. 

Can a PC, a color inlyet printer and a flop|\v disk or 
CD-ROM really replace those shoebo.xes full of photos 
that you have tucked in the back of youi- closet? 
Ti-aditional photogi-aphic technologies lu-e alive and 
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A DESKTOP 'PHOTO LAB' 



well — healthier than ever, in fact — 
and are in no danger of being sup- 
planted by personal digital imaging. 
But there's no question that home 
imaging will experience phenomenal 
growth over the next few years. How- 



aiT in 




Microsoft's Picture Itl Is the first application that supports 
the new FlashPix file format and online print purchases. 



ever, it will complement traditional 
photofinishing, not replace it. 

Two technologies are making it 
possible for consumers to obtain photo- 
quality output from their PCs. Color 
printers are getting better and less 
expensive, and a new picture-file for- 
mat called FlashPix will make it easier 
for consumers to edit and improve 
their images after snapping them. 

Color printers represent one of the 
great bargains of the computer world. 
For example, the three printers 
shown on the previous pages can 
produce quality that would have been 
unheard of for a consumer printer 
just a few years ago. Yet, Lexmark's 
2060 is priced at about $250, Hewlett- 
Packard's 693C is $349 and Canon's 
BubbleJet BJC-4200 is $299. Each is 
bundled with fun software that takes 
advantage of its color capability. 

For example, the Lexmark Work- 
shop CD-ROM shipped with the 2050 
includes greeting-card and certificate 
designers, photo-manipulation soft- 
ware, Internet-access software, a label 



maker and a comic-book creator. A 
T-shirt designer, intended to be used 
with special iron-on transfer sheets, is 
also provided. 

HP teamed with Disney to produce 
the 101 Dalmatians Print Studio 

CD-ROM. Family projects 

include growth charts, 
banners, postcards, di- 
aries, calendars and place 
mats. A second CD-ROM, 
the HP Family Fun Kit, 
includes everything need- 
ed to make refrigerator 
magnets, transparent win- 
dow art and more. 

Canon's BJC-4200 in- 
cludes Canon Creative 2, 
a 2-disc CD-ROM set that 
goes even further to pro- 
vide new applications for 
inkjet printers. It includes 
applications for creating 
cross-stitch and quilting 
patterns, and T-shirt iron- 
on transfers. The Curious 
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Microsoft's Greetings Workshop can Import photo Images 
that have been edited In Piaure Itl 



George Visits The Lake interactive 
storybook for children is also sup- 
plied, along with the Design Essen- 
tials color desktop-publishing appli- 
cation, which offers templates for 
brochures, business cards, newslet- 
ters and more 
for the home 
office. 

Interest- 
ingly the real 
power behind 
these printers 
is in their soft- 
ware drivers, which 
are designed to take maximum advan- 
tage of the paper and ink installed in 
the printers. Thanks to new photo 
inks and coated photo-printing paper, 
these printers can reproduce photo- 
graphs with results that are surpris- 
ingly good — but they still can't match 
the resolution and color-reproduction 
of traditional photographic prints. 

That's why Kodak — in collabora- 
tion with Hewlett-Packard, Microsoft 
and Live Picture — developed the 
FlashPix file format, 
which allows consumers to 
manipulate photos and 

create photographic com- 

positions on their home 
PCs. But consumers can 
not only print quality 
images on their inkjet 
printers, they can also 
send them over the Inter- 
net to be printed on high- 
resolution digital photo- 
— finishing printers. 

FlashPix is a major de- 
parture from traditional 
image formats, which gen- 
erally required powerful 
computers and a lot of 



time to manipulate. Each FlashPix 
picture file is stored on-disc in multi- 
ple resolutions, each of which is sub- 
divided into square tiles. It's not nec- 
essary to work with high-resolution 
image files to manipulate a picture on- 
screen. Instead, the image-editing 
software automatically chooses the 
appropriate version of the picture. 

FlashPix images are treated as a 
collection of tiles, instead of a series of 
contiguous pixels, so many image 
alterations can be made much faster. 
When you enlarge the bottom right 
corner of a photo, for example, the 
computer doesn't have to read all of 
the data starting at the top left pixel. 
Instead, it can access the tiles in the 
bottom right corner directly, greatly 
speeding up operation. 

Consumers won't have to invest in 
new computer hardware to work with 
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New color scanners, such as the $229 
Polaroid PhotoPad, make It easy to 
Import existing snapshots up to 4 x 6 
In. In size Into PC applications. 

photos, and they won't have to wait a 
few minutes when making changes. 

Photofinishers will transfer a roll of 
film (24 pictures) to a CD-ROM for 
about $20. A single photo can be 
transferred in full FlashPix resolution 
(1024 X 1536 pixels) to a floppy disk 
for about $4. 

New FlashPix-compatible soft- 
ware, such as Microsoft's Picture It!, 
make it easier than ever for con- 
sumers to crop and enhance their 
snapshots to create the photographs 
that they wish they had taken. More 
sophisticated software that adheres 
to the FlashPix standard will give 
consumers unprecedented ability to 
manipulate photographs with profes- 
sional results. Not only will you be 
able to get rid of red-eye from a 
photo, as you can with Picture It!, but 
you'll also be able to eliminate wrinkles 
— or even your ex-wife. Who said that 
pictures don't lie? In the brave new 
world of home imaging, they'll say 
whatever you tell them to. 
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IT WON'T LET YOU CONQUER 
THE WORLD, BUT YOU CAN SURE 
BLOW THROUGH SUB-DIVISIONS 





Dual spted settings for easy 
driUing through most materials. 



Sin^ sleeve chuck for 
one hand bit tig/iteni\ " 



I 



On a single battery 
charge you can give 
600 saews the ride 
of their lives. 




Heavy-duty steel planetary gears. 




The 2.0 amp hour EX CELL" battery 
means you can drive and drill longer. 



It weighs 20% less 
than competitive 14.4 volt 
drill/drivers. 




The new Bosch 14.4 volt cordless T-handle drill/driver gives you unprecedented power and run time. 
It's lighter than the competition, too. Who knows, maybe now Rome can be built in a day. 
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Hearth And Home 

A homeowner's guide to gas fireplaces. 

BY ROY BERENDSOHN, Associate Home Improvement Editor 
PM Illustrations by George Retseck 



• You're not alone if you want the 
look and feel of a crackling fire with- 
out hauling wood, cleaning up dirt, 
soot and ash, or worrying about chim- 
ney fires. Approximately 430,000 gas 
fireplaces were sold in the United 
States last year to people who felt the 
same waj'. 



While there's always a strong case 
to be made for burning wood, hearth 
industry experts say that aging baby 
boomers are less likely to want to deal 
with firewood cutting, hauling and 
care. And they have less time to de- 
vote to wood-burner cleanup and 
maintenance. Besides, people who 



Heat-N-Glo's pier-type direct-vent 
fireplace Illustrates that there Is a gas 
fireplace to fit nearly any design 
requirement. \X/lth these appliances. 
Are Is visible from one to four sides. 

live in comfortable, well-heated and 
energy-efficient homes are less likely 
to want more involvement — on any 
terms — with their home's energ>' sys- 
tem. What they want is a supplemen- 
tal heat source and a cozy place to re- 
lax. And they've found it, right in 
front of a gas fireplace. 

These units are available in a 
daunting array of styles and sizes, and 
most can run on propane or natural 
gas. They're also priced to suit a 
range of budgets. Generallv, the ap- 
pliances cost $1500 to $2500. Of 
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course, installation can greatly impact 
their finished cost. But even an instal- 
lation cost of $3000 to $3500 is modest 
compared to the price of building a 
brick fireplace and chimney. 

Fireplace basics 

Gas fireplaces are quite different 
from the log sets, which have been 
around for years. Log sets are free- 
standing ceramic-log arrangements 
with a gas burner assembly under- 
neath, and they are installed in an ex- 
isting fireplace. Gas fireplaces, on the 
other hand, are housed in an insulated 
metal cabinet and can be installed 
nearly anywhere. 

Inside these new fireplace boxes 
are ceramic logs and a burner assem- 
bly that deliver a reasonably realistic, 
woodlike yellow fiame, instead of the 
short, nearly invisible blue flame as- 
sociated with other gas appliances. 
This is surprising, because for years 
we've been told that a large yellow 
flame is a sign of incomplete and inef- 
ficient combustion. However, industry 
research has established that while 
the blue flame is optimal, it's possible 
to design a yellow-flame burner that's 
nearly as clean and efficient. 

All gas fireplaces light with some 
type of automatic ignition, and most 
have a standing pilot. That is, they 
turn on automatically from a thermo- 
stat with the flip of a wall switch, the 
push of a button or by pointing and 
clicking a remote control. 

Gas fireplace types 

There are three basic types of gas 
fireplaces: direct-vent, top-vent and 
vent-free. Direct-vent fireplaces vent 
out the back of the appliance and 
through the house wall to the outside, 
while others vent out the top to the 
roof. They always use combustion air 
from the outside, and they vent ex- 
haust gas to the outside using a pipe- 
within-a-pipe arrangement (showTi) or 
two parallel pipes. 

Top-vent fireplaces come two ways. 
One design is a fireplace insert. This 
type is installed in an existing mason- 
ry or metal fireplace, and it vents 
through the fireplace's existing metal 
or masonry chimney. The second type 
is a design that does not require an 
existing fireplace. It installs any- 
where that codes permit the use of in- 
sulated pipe — called a B-vent — as a 
flue. This pipe has two walls separat- 
ed by an air space and is used for ex- 
haust gases only. The combustion air 



for top-vent fireplaces comes from the 
surrounding room. 

Typical direct-vent and top-vent 
fireplaces have ratings of 20,000 to 
40,000 BTUs per hour (BTU/hr), al- 
though some manufacturers make 
large appliances up to 60,000 BTU/hr. 

A vent-free fireplace has no e.xhaust 
vent. The gas is simply connected to 
the unit and the flame burns inside 
without a vent. The standards to 
which they are tested Umit these units 



to 40,000 BTU/hr or less. 

It's important to note that several 
states don't permit vent-free gas fire- 
places. Building officials in these 
states have cited a conflict between 
the use of vent-free gas fireplaces and 
state building codes that require air- 
tight, energy-efficient construction. A 
group of 20 fireplace manufacturers 
has formed a coalition to oppose this. 
They assert that vent-free appliances 
bum so cleanly that they don't pose a 




How It Works 

Gas fireplaces use ceramic logs posltlor>ed over a burner assembly to create a realistic 
yellow flame. Many of these appliances use a heat exchanger to Increase their efficiency. 
We show a direct-vent model that pulls In room air, heats It and discharges It out the top 
grill. Note that the fire Is separated from the heated room air. The appliance uses outside 
combustion air and discharges exhaust outside. Below are the basic 
stove configurations: top-vent vent-free and direct-vent. 




HEAT EXCHANGER 



HEAT EXCHANGER 





TOP-VEIMT 



VENT-FltEE 



DIRECT-VENT 



POPUIA" 
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threat to indoor oxygen levels or air 
quality. They also cite the fact that 
vent-free fireplaces have an oxygen- 
depletion sensor that closes the gas 
valve if it senses a dangerous lack of 
oxygen in the room. 

Efficiency 

Nearly all manufacturers discuss effi- 
ciency when describing their appli- 
ances, but efficiency ratings can be 
confusing for several reasons. First, 
vent-free fireplaces are the most effi- 
cient in the sense that no heat energj' 
leaves the living space in the exhaust. 
They convert nearly all the energy in 
the gas into heat that is transferred to 
the living space. Because of this, 
they're not required to have an effi- 
ciency rating, although manufactur- 
ers often say they are 99.9% efficient. 
On the other end of the efficiency 
spectrum, some of the new vented gas 
fireplaces are so inefficient that they 
may be designated for decorative use 
only, and thus have no efficiency 
rating at all. 

Of course, some vented gas fire- 
places are very efficient and are test- 
ed to the same standards as wall fur- 
naces. They have two ratings: optimal 
steady-state efficiency and a federally 
required annual fuel utilization effi- 
ciency (AFUE). The AFUE rating is 
less than the steady-state efficiency 
because it accounts for efficiency 
reductions that occur in startup and 
for standby losses from burning the 
pilot light. 

These two ratings can cause some 
confusion. So whenever you're com- 
paring units, be sure that the efficiency 
that's quoted on each is fi'om the same 




Travis Industries' Fireplace Xtrordlnalr Is an example of a flush-front arched-top design. 
The direct-vent appliance pulls air Into the lower grill, heats It and discharges It out the 
top. It's Installed on a raised hearth, but It can also be Installed at floor level. 



rating system. Also, keep in mind that 
both vented and vent-free fireplaces 
have BTU/hr ratings. These refer to 
the energy value in the gas that 
enters the appliance in 1 hour. A 
BTU/hr rating is useful because it 
provides a rough idea of the appli- 
ance's heating capability. And it can 
also be used in combination with the 
steady-state efficiency rating to 



match the appliance's size to the living 
space where it's located. 

Design and cost 

There are two means by which gas 
fireplaces deal with the heat they 
create. They either pull air in through 
the cabinet, heat it and discharge 
it back into the room, or they simply 
allow the heat from the burner to 




Heat-N-Glo's Heat N' Cool combines a direct-vent flreplace and 
an air conditioner designed to cool an area up to 300 sq. ft. It 
comes with a wood hearth shelf and louvered surround. 

80 



Direct-vent fireplaces like Majestie s DV33 usually can be Installed 
flush to the wall or In front of It using a surround, as shown. The 
appliance Is only 1 1 Vi In. deep. 
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Industry Sources 

• Gas fireplaces are sold a variety of ways. If you 
have natural gas service, you might find gas fire- 
places sold by heating and cooling equipment deal- 
ers. If you have propane gas service, call your 
propane distributor/appliance dealer. 

Also, check your phone book's Yellow Pages for 
hearth product stores. The stores that sell and ser- 
vice wood, coal and pellet stoves often sell gas fire- 
places as well. An advantage of shopping at hearth 
product stores is that you will probably have a chance 
to see the fireplace in action, in a furnished setting. 

Finally, some home centers sell gas fireplaces. 
They also stock the fireplace surround materials, 
such as wood trim, marble and ceramics. 

The manufacturers' products shown in this article 
are listed alphabetically. 

• Aladdin Steel Products Inc., 401 N. Wynne St., 
Colville, WA 9911 4: 800-234-2508. 

• Heat-N-Glo Fireplace Products, 6665 W. Hwy. 13, 
Savage, MN 55378. 

• Majestic Products Co., 1000 E. (Market St., Hunt- 
ington, IN 46750; 800-525-1898. 

• Superior, 4325 Artesia Ave., Fullerton, CA 92633. 

• Travis Industries, 10850 117th Place N.E., Kirk- 
land, WA 98033; 800-654-1 177. 

For more information about gas fireplaces in gen- 
eral, request the brochure The Right Choice (Publi- 
cation No. B 50152) from the American Gas Associa- 
tion. Send a self-addressed stamped envelope to 
AGA, Attn. Public Relations, 1515 Wilson Blvd., Ar- 
lington, VA 22209. 

For more information on vent-free gas fireplaces, 
write for the Consumer Guide To Vent-Free Gas 
Products (Publication No. 96-1). It costs $1 from the 
Vent-Free Gas Products Alliance, 1555 Wilson Blvd., 
Suite 300, Arlington, VA 22209. 

For the free brochure Rediscover The Heart Of 
The Home, send a self-addressed stamped envelope 
to Hearth Products Association, 1601 N. Kent St., Ar- 
lington, VA 22209, or call 800-835-4323. 




Superior's vent-free Pure Heat gas fireplace can t>e Installed nearty 
anywhere because It requires no exhaust venting. It employs 
catalytic combustion to reduce emissions to almost nil. 




The Aladdin Steel Quadra-Fire Grand Bay fireplace insert off^ 3- 
slded viewing and a contemporary design. Other gas inserts 
Install flush to the wall surface. 



radiate directly into the room. 

A blower assembly and vents may 
change the look of a fireplace in a way 
that you don't like, but they can 
drastically improve its performance. 
Other design options are decorative in 
appeal. It's in these areas that the 
manufacturers seem to leave the tra- 
ditional fireplaces far behind. Heat- 
N-Glo's pier design ($2160). for exam- 
ple, has a 3-sided view, brass trim and 
can be installed with a shelf above it. 
The Travis Fireplace Xtrordinair, 
about $2200, demonstrates a flush-to- 
the-wall design with an arched top. 
And the Heat N' Cool is a flush fire- 
place combined with an air conditioner. 
It costs about $3600, which includes 
the woodwork. It comes with a metal 
tile surround, but you choose the tile 
pattern and install it. 

The Majestic Products DV33 is a 
direct-vent appliance that has a ce- 



ramic burner, which is supposed to be 
more durable than steel-tube burners. 
It also turns on and off with a wall 
switch or an optional wall-mounted 
thermostat, and it costs about $1200. 

Vent-free products are found in 
roughly the same kinds of configura- 
tions as direct-vent models, but their 
location possibilities are far greater 
because they don't need a vent. Supe- 
rior's Pure Heat uses a catalytic com- 
bustion process which, the company 
says, results in no measurable carbon 
mono.xide in its emissions. It costs 
about $2200 and the surround is an 
extra $865. 

Finally, if you're considering a gas 
fireplace insert, you still have plenty 
of design options at your disposal. 
True, the existing fireplace deter- 
mines the insert's location, but the 
appliances themselves are quite var- 
ied. Aladdin's Steel contemporary 



Quadra-Fire Grand Bay insert, about 
$2100, projects forward to allow 
fire viewing from three sides. Other 
designs are installed flush to the face 
of the existing fireplace. 

Comparison shopping 
and Installation 

You can walk into many home centers, 
buy a gas fireplace, take it home and 
install it. Just keep in mind that the 
installation of some of these units can 
be pretty complicated. Like any gas 
appliance, you must run a gas line to 
the appliance that meets building- 
code requirements. And with vented 
versions, a code-approved vent instal- 
lation is also required. Of course, if 
you don't feel comfortable doing this 
work, consider hiring a professional 
to install your fireplace. Also, when 
comparing costs, be sure to account 
for the complete installed cost. Hf 
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TOOL TECHMIQUES 

Screwdriver 
Basics 

TEXT AND PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 





thicker the tip 
and, accordingly, the larger the screw 
that can be driven. Lengths common- 
ly range from 1 to 12 in., with tip 
widths from %2 in. to '/2 in. An assort- 
ment of about a half-dozen screw- 



Bl>NOE 

1 Screwdrivers share a common design, 
but they vary In size and tip configurations 
that correspond to screwheads. 



drivers — including small, medium and 
large lengths of varied tip widths — 
will be sufficient for most of the work 
you'll encounter. Phillips-tip screw- 
drivers come in five sizes designated 
by the numbers zero through four, 
and in lengths from 1 to 8 in. 

A standard slot-head screwdriver 
has a flared blade for extra strength. 
This feature, though, can get in the 
way when driving screws in counter- 
bored holes. To solve the problem, 
cabinet- or parallel-tip versions are 
available (Photo 3). 

For working in tight spaces, an 
offset screwdriv- 
er is the tool of 
choice (Photo 4). 
It is simply a 
steel rod bent 
at 90' at each 
end, with the 
ends ground to 
fit slot- or 
Phillips-head 
screws. Ratchet 
offsets are also 
available for 



SCREWDRIVER PARTS 



SHANK 



faster driving. The ratcheting action 
is particularly handy because the tip 
does not have to be removed from the 
screw for each partial turn. Offset 
drivers generally feature a different- 




• Driving a screw should be among 
the easiest of all operations per- 
formed in the home or shop. However, 
if you don't have the right screw- 
driver, it can be one of the most frus- 
trating. And while matching your 
driver to the screw is the first step, 
good technique and tool care also play 
their roles. Used coiTectly, this sim- 
ple family of tools forms the basis for 
nearly every maintenance, repair and 
building project you'll encounter. 

Screwdriver design 

The basic screwdriver is comprised of 
four parts: the handle, shank, blade 
and tip (Photo 1). Although screw- 
drivers with wood handles are avail- 
able, those with plastic handles are 
preferred because of their greater 
strength and lower cost. 

Screwdrivers come in a number of 
sizes and tip designs that correspond 
to screwheads. Among the driver and 
screw types available, you'll find sev- 
eral cross-slot varieties including the 
Reed & Prince and Pozidriv designs, 
the square, recessed Robertson head 
and the star-shaped Torx pattern. 
However, the overwhelming majority 
of screws you'll encounter are either 
cross-slot Phillips-head or traditional 
slot-head (Photo 2). Therefore, a se- 
lection of drivers that handles both of 
these screw designs is essential for 
every toolbox. 

Flat-tip screwdriver sizes are 
specified by the length of the shank 
and the width of the tip. In general, 
the longer the shank, the wider and 



2 The most common screwheads and 
matching screwdriver tips are slot-head 
(left) and Phllllps-head (right). 




4 Tight, conflned spaces, such as Inside a 
receptacle box, are best handled with a 
compact offset screwdriver. 



z ' 

S Wide blade of standard slot-head driver 
won't fit counterbored hole. Cablnet-tip 
driver (right) har>dles the Job. 




5 Offset drivers (right) come In slot- and 
Phllllps-head designs. Ratchet-type drtvers 
(left) permit faster driving In tight spaces. 
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size tip on each end (Photo 5). 

When you don't have easy access to 
the screw pilot hole, a screw-holding 
screwdriver is the solution (Photo 6). 
This driver has a gripping devise at 
the tip so the screw can be positioned 
and driven with only one hand. Sev- 
eral types are available for use with 
slot- or Phillips-head screws. 

Finally, when extra torque is re- 
quired, a square-shank driver enables 
you to use a wrench to gain added 
leverage (Photo 7). Another way to 
amplify the torque at the driver tip is 
to wrap the handle with a cloth to in- 
crease leverage. 

Using a screwdriver 

To drive a screw, first twist it into its 
pilot hole with your fingers. Then, 
grip the handle of the screwdriver 
comfortably and firmly in the palm of 
your hand. With the thumb and fore- 
finger of your other hand, grasp the 
shank above the blade to direct the tip 
into the screw's slot and to keep it 
from slipping out. Keep the screw and 
driver in line with the screwhole and 
intermittently rotate the handle as 
you reposition your grip (Photo 8). 
Gradually increase the torque as the 
screw advances into the work. 




■ With one hand on the handle, use the 
other hand to hold tip in place. Keep 
screwdriver In line with screw and hole. 




10 Screwdriver tip must be sized to the 
work. A tip that's too wide mars wood 
around countersunk flat head screw. 
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6 When the screwhole Is Inaccessible, a 
screw-holding driver Is Indispensable. 
Clips at end hold screw for starting. 



When driving screws into wood, 
properly sized pilot and shank holes 
will ensure that the screw threads 
self-feed without requiring extra 
pressure on the screwhead. However, 
be sure to use enough pressure to 
keep the tip firmly locked in the slot. 
Of course, when you're driving very 
small screws the handle can be 
gripped and turned using only two or 
three fingers (Photo 9). 

To most easily and effectively drive 
a screw home, it's essential that the 
screwdriver matches the size of the 







on 



9 Driving small screws takes less force and 
greater control. Hold screwdriver with one 
hand and turn with Angers. 




1 1 A worn dp easily slips out of the slot 
and damages the screwhead. An under- 
size driver will also damage head. 




7 Square-shank screwdrivers are best for 
high-torque driving. Use a wrench on the 
shank to turn driver. 



slot or recess of the screw (see chart 
above). When driving countersunk 
flat head screws, a tip that is wider 
than the head of the screw will mar 
the wood around the head (Photo 10). 

On the other hand, a tip that is too 
small won't provide optimal driving 
force and is prone to slipping out and 
damaging the slot. A tip that is round- 
ed or misshapen will also slip and 
damage the screwhead (Photo 11). 
Once the screwhead is damaged, it 
may be impossible to remove the 
screw or drive it further. 

TUneup tips 

To repair the worn tip of a flat screw- 
driver, grind it square on a bench 
grinder. Be sure to avoid overheating 
the tip so as not to draw the temper of 
the steel. To reshape the edges and 
faces of the blade, it's best to use a 
whetstone. This method provides bet- 
ter control and eliminates the danger 
of overheating the steel. Hone the 
faces so they're parallel and match 
the slot widths of the screws. FM 



SCREWDRIVER SIZE CHART 
Slot-head drivers and screws 



Blade size 


Screw size 




Oand 1 


Va" 


2 


%2" 


3 




4 and 5 


w 


6 and 7 


>' 


8 to 10 




12 to 14 


Vie" 


16 to 18 




18 to 24 



Phillips-head drivers and screws 

Blade size Screw size 

0 0 and 1 

1 2 to 4 

2 5 to 9 
a lOtoie 
4 18 to 24 

Chart shows slot-head driver tip widths 
and matching screw sizes. Phlllips-head 
drivers are designated by numbers. 
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Homeowners 
Clinic 

BY NORMAN BECKER, PE., 
Contributing Editor 
PM Illustrations by 
George Retseck 

Oil Burner TUneup 

I have an oil-fired furnace, and I 
change the oil filter every other year. 
However, if an oil-fired furnace ig- 
nites properly and gets an adequate 
amount of fuel oil when it ignites, is 
there any point in installing a new fuel 
nozzle as well? Can anything else go 
wrong with a fuel nozzle in addition to 
dirt accumulation in its orifice? What 
is your opinion concerning the need 
for replacing a fuel nozzle on an oil- 
fired furnace? JOHN R. SCHUT 

HUDSONVILLE, MI 

Homeowners often make the mistake 
of visually inspecting their fiirnace 
and concluding that it works prop- 
erly and efficiently. But even an oil 
furnace that functions without gen- 
erating an odor, puff-back or rum- 
bling noises may not be operating 
efficiently. There are a number of 
variables that affect an oil burner's 
efficiency. Some of these variables 
are draft over the firebox, stack tem- 
perature, gas concentration, smoki- 
ness of the exhaust and the proper 
oil-spray pattern for the shape of the 
combustion chamber. Because of the 
complexity in addressing all these 
things, tuning up an oil burner is 
generally a job for a professional 
technician trained in oil-burner 
repair and maintenance. 

The oil-burner nozzle, which di- 




OIL PUMP 



AIR-INTAKE 
ADJUSTMENT 



OIL UNE 



To ensure efficient combustion, an 
oil burner's nozzle must be clean 
and In good condition. 



rectly affects 



the spray pat- 
tern, can have problems aside from 
dirt clogging its orifice. A nozzle can 
get overheated as a result of an im- 
proper burner-tube setting or back- 
pressure in the combustion chamber, 
and it can develop gum and sludge 
formations on the inside and out- 
side. Nozzles have precisely ground 
slots in the inner tip, which cause oil 
to swirl as it is forced through the 
orifice. These slots can become coated 



with sludge and gum, and in some 
cases it is practically impossible to 
see whether the slots are thoroughly 
clean without using a microscope. 

A nozzle orifice is polished to a 
glasslike finish. If it becomes 
clogged and you try to clean it with a 
wire or pin, you can ruin the finish. 
This will cause streaks in the sptny. 
Considering that a nozzle costs 
about $10, I would certainly recom- 
mend replacing it every time the oil 
burner is tuned up. 



Plywood Information 

• We have always been proponents of 
going directly to the source to get the 
best information. In the case of ply- 
wood, that means contacting the APA, 
The Engineered Wood Association 
(formerly the American Plywood 
Association). If you work with ply- 
wood in building houses, furniture 
or just about anything else, the 
APA has a publication about it. 
To find out about all the techni- 
cal data that the APA publishes, 
get its Publications Index. Just 
send your name and address to 
APA. The Engineered Wood Associa- 
P.O. Box 1 1 700, Tacoma, WA 9841 1 . 

— Roy Berendsohn 




Wood Floor Information 



FINISHING 
HARDWOOD FLOORING 



• We get a lot of questions re- 
garding the care and repair of solid 
oak floors. The best resource we 
know of is the Oak Flooring Insti- 
tute, a division of the National 
Oak Flooring (Manufacturers Asso- 
ciation. This group focuses primar- 
ily on solid-wood flooring, although 
many of its members make thin- 
plank flooring too. We show two 
excellent publications produced by 
OFI, but there are others on a 
range of topics, such as repairing ^ 
a water-damaged floor, how to 
avoid floor shrinkage and installing 
a hardwood floor over concrete. Contact NOFMA/OFI, 
P.O. Box 3009, t^emphis, TN 381 73. —R.B. 
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After all, there's a system 
to these things. 



APPLIANCE 
CARE TIP 



Drivebelt 
Replacement 

• Maytag dishwashers are de- 
pendable machines, but their 
drivebelts don't last forever. If 
your dishwasher is a few years 
old and it's starting to make unusual noises, such as a thumping or squealing, 
the chances are good that its drivebelt is wom out and should be replaced. 

To check the drivebelt, tum off the power to the appliance and remove 
the access panel at the tx}ttom of the machine, which is held in place with 
four screws. Once the panel is removed, look for the drivebelt, which goes 
around the drive motor on the right of the unit and the pump assembly in the 
tub's center. Reach in and turn either the pump assembly pulley or drive- 
motor pulley while rolling the old belt off the pulley. The belt is circular, not 
V-shaped, making it easy to remove and replace. 

Buy a replacement belt at any Maytag service center or appliance parts 
store that sells Maytag parts. The part number is 9021 15, and it costs about 
$10. Included with the belt is a small container of silicone grease, which 
must be applied to the t>elt before you install it. The grease prevents the belt 
from sticking to the pulleys. 

To install the new t>elt, place it in the drive-motor pulley groove and stretch 
it over the pump-assembly pulley. Holding the belt in place, tum the pulley 
counterclockwise while rolling the belt over the pulley and into place. Re- 
assemble the machine, tum the power back on and test run it. — Steve Toth 



ROTATE BELT CA^R 
UP OF PUUEY 




GREASE DRIVEBELT 



Ice In Attic 

I have a problem inside my unhealed 
attic. During the winter, fix)st and ice 
form on the attic roof. I have 6 in. of 
fiberglass insulation on the attic floor. 
The attic has two windows, and if I 
leave the door leading to the attic 
open, this seems to prevent frost and 
ice from forming. Is there a moisture 
problem? A new roof was installed 
about 12 years ago. 

DONALD JOHNSON 
WARREN, OH 

The frost buildup on the underside 
of the roof deck in the attic is not a 
moisture problem, it's a ventilation 
problem. Moisture vapor rises into 
the attic from living areas below. 
Cooking, showering and the ground 
below the house all release moisture 
into the house's air. Even with a va- 
por barrier under the attic insula- 
tion, some moisture will always find 
its way up to the attic because it 
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leaks through open joints or seams 
in the vapor barrier, cavities in 
walls or open sections around vent 
pipes or an interior chimney. The 
vapor enters the attic and condenses 
and then freezes on the roof deck. 
Over time, the moisture can damage 
the deck. In an adequately ventilat- 
ed attic, the air movement will dissi- 
pate enough moisture so that frost 
will not develop on the cold surfaces. 

You indicated that there are two 
windows in the attic. Are they closed? 
Quite often, attic windows are kept 
closed because they allow rain and 
snow to enter if left open. If the win- 
dows are open, are they located so 
that they provide cross-ventilation ? 

According to the Federal Housing 
Administration 's minimum require- 
ments for attic ventilation, the ratio 
of the total unobstructed ventilation 
opening to the attic floor area 
should not be less than 1 : 150, except 
when a vapor barrier is used on the 



Your house is n series of si/slents. 
At Owetis Cominq.tve want to help 
you understand how those systems 
work and huw to make them witrk 
iH-tter. Fur a j'tve 24 jxigc tMMjklet or 
advice, ca// 1 - 8 0 0 - G E T- P I N K 




a. Roofing System - Pmtects 
ijdur home jnm the dmiiayuuj effects 
oj wuid. mm. s)ioij- and sun 

b. Low Maintenance Exterior 
System - Helps the outside of a 
liouse endure the elevienls beaulifuUy, 
in Iron blefree fash icm 

r. Insulating System - Helps 
keep you wann in the winter and cool 
iv the summer 

d.Sound Control System - 

Manages the flow and volume of sound. 
Lets you cusloinize it. 



I Owens 
Corning 



SYSTEM THINKING 

/or the h o m e 

The cokx PINK is a fegislerud iradenwt' ot Owens Cormng 
•O 1996 Owens Coining 
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You'll find plenty of reasons to like the 
new VISE-GRIP* 12LC Large Jaw 
Ivocking Pliers. That's because there are 
so many reasons to use it. The large 
law opens up to 3 1/8" (79mm) and the 
famous VISE-GRIP locking feature makes 
it an ideal tool for plumbers, mechanics, 
>velders and any one who works with 
iarge objects. Plus, the convenient 



VISE-GRIP 12LC Large Jaw Locking 
Pliers are easier to handle than heavier, 
bulkier tools. Its versatility makes it 
a better tool in more ways than one. 
I>ook for it wherever you buy quality 
VISE-GRIP locking pliers and clamps. 

VISE-GRIP 

ii 

USA 



attic floor, in which case the ratio 
maybe 1:300. 

If you are concerned that rain will 
enter the attic when the windows are 
open, you might consider replacing 
the windows with louvers or jalousie- 
type windows that deflect rain even 
when open. 

Well Pump Cycling 

I would like to know if it's normal for 
a well pump to go on about everj' 20 to 
30 minutes. We bought our house one 
year ago. It was built in 1962, and it's 
been a good house otherwise. 

LOUISE BROWN 
SEQUIM, WA 

Your pump should not be cycling 
that frequently. There are several 
causes of this, depending on the type 
of water system you have. The first 
thing to check is whether a slow leak 
somewhere in the plumbing system 
is causing the well pump to come on. 
Several likely sources for this are 
leaky faucets, shower heads or out- 
side spigots. Leaky pipes may also 
be to blame. While these would gen- 
erally be easy to spot because of the 
water damage they would cause, 
this is not the case if the pipes leak 
into a crawlspace. In this instance, 
the increased crawlspace moisture 
could also cause wood to rot and 
other problems, such as forming an 
inviting atmosphere for insects. 

Another cause may be a leak in 
a toilet flapper or ball valve. This 
can be easily checked by inserting 
some food coloring or dye in the 
toilet tank. If the dye shows up in 
the bowl, you've found the cause, 
or at least a contributor to it. 

If you have a submersible well 
pump, then another possible cause for 
the cycling condition is a leak inside 
the well casing. There may be a frac- 
ture in the plastic pipe or possibly a 
leak in the pump fitting. A leak with- 
in the well casing is an expensive 
problem to correct. Another consider- 
ation is whether the storage tank has 
become waterlogged ( no air is left ai 
the top of the tank). If it is, the pump 
will cycle whenever a small volume 
of water is drawn or leaks out. 

Finally, with a very slow leak, an 
improperly set or malfunctioning 
tank-pressure switch will cause the 
pump to cycle more frequently than 
it would otherwise. M 



DO YOU HAVE A HOME-MAINTENANCE 
Oft REPAIR PROBLEM? 

JwU ask Norman about li. Send your question to 
Homeowners Clinic, Popular Mechanics, 224 W. 
57th St.. New York, NY 10019. While letters 
cannot he answered indu>tdually, problems of gen- 
eral interest will be disaissed in the column. 
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APPLIAIMCE CARE 

Dryer 
Timeup 

BY STEVE TOTH, Contributing 
Editor; PM illustrations by 
George Retseck 



• If your dryer seems to take forever 
to dry a load of clothes, that doesn't 
necessarily mean it's time to buy a 
new machine. Chances are good that 
old faithful simply needs some atten- 
tion. In many cases, a dryer that's not 
doing its job as quickly as it used to is 
suffering from an affliction that's 
quite easy to fix: lint buildup. 

To work effectively, a dryer must 
move a large quantity of air over the 
clothes in the drum. "The air is heated 
by a gas burner or an electric element 
and is puUed through the drum as it 
turns. Inside, the dry, warm air picks 
up moisture from the clothes and car- 
ries the moisture through a venting 
system to the outdoor air. However, 
moisture isn't the only thing that the 
air picks up along the way. It also 
accumulates lint particles from the 
clothes. That's why you need to clean 
the lint filter after each use. 

Unfortunately, simply cleaning the 
filter may not be enough over the long 
haul. A small amount of lint can get by 
the filter and, over time, accumulate 
around the moving parts of the dryer 
and inside the ductwork and venting 
system. Not only does this accumula- 
tion restrict the flow of air, it can also 
pose a fire hazard. 

Of course, the first step in ensuring 
safe and efficient dryer operation is to 
read and follow the manufacturer's in- 
structions for proper venting proce- 




dures. Use only approved venting ma- 
terial, such as rigid or flexible metal 
duct, to provide a minimal restriction 
to airflow. 

Don't use flexible plastic duct, which 
can be easily crushed or kinked. The 
ribbed surface of this type of duct is 
also more prone to lint accumulation. 

To maintain good performance, all 
dryers should be cleaned at least once 
a year. To do the job, you'll need a good 



vacuum, a flashlight, a I'/z- to 2-in. 
soft-bristle paintbrush, a broomstick 
or mop handle, an old towel, some 
duct tape and a few simple hand tools. 

Start with the ductwork 

Begin by unplugging the dryer from 
its power source. If yours is a gas 
unit, shut off the gas supply to the 
dryer. Pull the machine away from 
the wall and vacuum all the dust and 




f After moving the diyer away from the 
wall, use a vacuum to remove any lint that 
has collected under the cabinet. 



2 Disconnect the duct from the back of 
the dryer. It may be connected with 
screws, a clamp or duct tape. 



S Install a crevice tool on your vacuum 
hose and thoroughly clean the end of the 
dryer's exhaust duct. 
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Own the last of Russia's 
restricted-issue spy glasses* 

★ 



From the original Lytcomo Ordnance Factory. Originally designed 
for the KGB. AU steel and ABS micro- binoculars fold away to disappear 
into palm or shirt pocket. Yet super advanced coatings and big 2.5 x 
17.5 power yields supcr-darity, even in low-light conditions. Can even 
be used reversed as low power microscope. Hunting, sports events, concerts, 
nature study, or sur\eillance. Get the powerful IK" cold-war edge. 

■ Dual-Focus KGB Micro-Binoculars 



»R-215 $29.95 



Coma with Russian 
documentation, and its own 
weathtr-nststant case. 
Hurry comrade, 
supplies limited. 



The Edge Company 

^ Tods, GUIs, 4 Actxxi Gtar 




1-800-732-9976 



r.O. loi ItttMim IrattkbOR), VT ttOOi 

noH «)d (4.00 Mtm Upttu M»WY duty. 
Wo xtt lor cu tumM 80 oaji 
UolorciUloj-fdUOO' 



When ''razor sharp'' isn Y good enough: 
Get the Diamond Hone Sharpener! 




Cheff^Choice 

Professional 

110 



• Multistage process creates the Trizor® edge: up to twice as sharp as a 
razor! Stays sharp up to 3 times longer than professional edges. 

• Foolproof! Precision magnetic angle guides for a perfect edge every time 

• 100% diamond abrasives sharpen any alloy hunting, fishing, pocket or 
kitchen knife 

• Sharpens full edge from tip to bolster or handle 

• Safe for quality knives - never detempers 

• Made in the U.S.A., acclaimed worldwide! 



EdgeCraft 

O Edg«Craft IMS. S2S Soulhwood Rd., AvomM*. PA 19311 (eiO) 2SS-0500 
Many EdgaCratl Products Includ* OuPont TEFLON* rmin 



For a store near you, call: 

(800)342-3255 
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4 Then move to ttie exhaust port at the 
back of the dryer. After vacuuming the 
lint check the opening with a flashlight. 



lint that's behind it (Fig. 1). 

Then, disconnect the duct from the 
back of the dryer (Fig. 2). It may be 
secured to the exhaust port of the 
dryer with clamps, screws or duct 
tape. Use your vacuum and brush to 




5 with the duct sections disassembled, 
use a broomstick and a doth or towel to 
remove lint from ttie Inside surfaces. 



clean away all the lint you see at the 
end of the duct (Fig. 3). Then, move to 
the dryer exhaust port and clean the 
area with the vacuum (Fig. 4). 

Next, disassemble each section of 
ductwork. Using the end of the 




6 After wiping the lint from the Inside of 
the duct pieces. Inspect the sections to 
make sure that they're clean. 



POPULAR ."" CHANICS* DECEMBER 1996 



J^m HOME&SHOP ^H. 

JOURNAL 



broomhandle, push a towel through 
each piece to remove lint buildup (Fig. 
5). Then, vacuum and carefully in- 
spect the inside of each length with 
the flashlight (Fig. 6). 

When the duct sections are clean, 
move to the exhaust hood that's 
mounted outside your house. The ex- 
haust hood has a pivoting flap that 
opens when the dryer is working and 
closes when the dryer stops. The hood 




7 Lift the hinged damper on the exhaust 
hood and dean the area InsJde. Make sure 
the flap opens and doses freely. 

should be at least 12 in. from the 
ground. Sometimes lint can build up 
under the hinge of the pivoting flap, 
inhibiting operation. To clean the 
hood, reach inside and use a screw- 
driver to loosen any lint. Then, check 
that the damper moves freely (Fig. 7). 

When reassembling the ductwork, 
avoid using sheetmetal screws to con- 




S Reassemble the duct Joints. Use duct 
tape on rigid sections and clamps on 
flexible duct. Avoid sheetmetal screws. 

nect the duct sections. The sharp 
points can trap lint and accelerate ac- 
cumulation. Instead, use clamps to re- 
join flexible sections and duct tape for 
rigid sections (Fig. 8). 

Cleaning the dryer cabinet 

When the exhaust system i.s clean and 
assembled, start working on the front 
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9 To gain access to the Inside of the 
cabinet, remove the service panel. On 
some machines, the panel Is at the trxmt. 

of the machine. Remove the lint filter 
and use your vacuum's cre\ace tool to 
clean the space around and below the 
filter housing. Then, check the job 
with your flashlight. 

It's also a good idea to check and 
clean the inside of the dryer cabinet 
and around the motor and drive as- 
sembly. To do this, first remove the 
service panel (Fig. 9). This panel is 
usually at the bottom front or rear of 
the cabinet. But on some machines 




10 Use a paintbrush to loosen the lint 
around the motor, drive assembly, blower 
and heating unit. Then vacuum. 

you'll need to remove the entire front 
panel to gain access. 

Clean the internal systems with 
your vacuum and the paintbrush. 
Remove all the lint from the base of 
the dryer as well as from around the 
heating assembly, motor, blower as- 
sembly and idler pulley (Fig. 10). 
Again, use your flashlight to inspect 
these areas and make sure that all 
the parts are lintfree. 

Reinstall the service panel and con- 
nect the duct assembly to the back of 
the dryer and to the exhaust hood. 
Then slide the machine back in place, 
turn on the gas valve (if yours is a gas 
unit) and reconnect the plug to the 
power supply. ■!• 



This new FREE book is 
for you if you're yearning 
for a home, 
or just 
moved in. 




Call 1-800-THE-ROCK, 
ext. 1035, for your free bode, 
Live, Love, Laughs Plan . 

32 colorful, easy-to-read pages of 
things ever}' new homeowner should 
know. Like how life insurance eaii 
help protect the biggest investment 
you'll probably ever make. It'll also 
help you learn how to — 

• Rate jmr financial s&vvy with the 
Money Management Quiz 

• Use the cash flow checklist to se» 
a budget you can live with 

• Protect the future financial securit>' 
of your family 

Plus a glossary of insurance and 
financial terms, and worksheets. 



CaU 1-800-THE-ROCK, ext. 103n. 
or clip this coupon and send to: 

The Prudential Ser\ice Center 

PO. Box 1792, Minneapolis. MN .')5440 

□ YES, please send my FREE 
book. Live. Love. Laugh. Plan . 



St net addrest 
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Prudential 



The Prudential Insurance Company of America 
Prudential Plaza, Newark, NJ 07102-3'"''7 
http://www.prudenlial com 
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TOOL TEST 



Sherline 

Metalworking 

Lathe 



BY HERBERT KLENCK 

• When the time comes to make that 
quantum leap from tape measure to 
micrometer, the machines you use will 
chanfje too. However, you needn't 
jump in at the industrial level. For the 
hobbyist, modelmaker and those in 
need of small precision parts, dowTi- 
sized equipment makes more sense. 

We recently tested a tool designed 
to meet such needs — the Sherline 
4000A lathe. While it looks like a toy, 
it's capable of precision machining 
and boasts accessories that handle a 
full range of machine-shop operations. 

This 3'/!-in. lathe has a 15-in. bed 
and comes with a 2'/2-in. 3-jaw chuck 
( Photo 1 ). For turning between cen- 
ters, you get headstock and tailstock 
centers, faceplate and dog (Photo 2). 
The tool bit is locked in a block-type 
toolpost that fits in the cross slide 
(Photo 3). There's also a '/2-in. chuck 
for the tailstock (Photo 4). 

The motor has a variable-speed 
control that provides a range of 75 to 
3000 rpm. Headstock features include 
lifetime-lubricated bearings, with ad- 
justable preload to eliminate play, and 
a hollow spindle for handling long 
woi-k. The headstock also rotates for 
taper turning. 

Our tests show the 4000A to be sur- 
prisingly accurate. The runout of the 
3-jaw chuck and spindle was measured 
at about .0002 in. — well within the 
limits demanded by precision turning. 
But, if you're accustomed to a bigger 
lathe, you'll find a few peculiarities. 
Because the cross slide is locked to 
the lead screw, moving the slide along 
the lathe bed is slow. We also found 
that positioning the large cross-slide 
table is tricky when working close to 
small pieces. For the modelmaker and 
home-shop enthusiast, however, these 
miirks are easy to get used to. 

.Acccs.sories available for the 4000A 
inclutic a vertical milling attachment, 
various toolrests and chucks, a steady 
rest, a compound slide and a power 
ffcd. The Sherline model 4000A lathe 
can lie ordered from the manufactur- 
er for about $495. Contact Sherline 
Products Inc., 170 Navajo St., San 
Marcos, C A 92069. PM 




The Sherline model 4000A Is a 3V2- 
In. lathe that comes with everything 
you need for tiaslc, small-scale 
precision turning operations. 




1 A precision 3-Jaw chuck comes with the 
lathe. The headstock spindle Is hollow for 
handling long workpieces. 



2 A faceplate and dog permit conventional 
turning between centers. The headstock 
pivots for taper turning. 




S Standard toolrest mounts on cross-slide 
table. Cross slide has adjustable gibs and 
moves on dovetail bed. 



4 Standard drill chuck mounts in tailstock. 
Handwheeis are graduated and anodized 
for easy readability. 
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Remember that warm glow your 
family shared by the campfire? 
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Bring it home to the family room. 




There's something about a warm glowing campfire 
that draws everyone together And now thanks to Heat- 
N-Glo"s new gas fireplace Model 6000 XLS, a realistic 
campfire can come to life at a moment's notice right 
in the comfort of your home. In fact, the flames created 
by the 6000 XLS are so real they've earned a patent. 

It's also nice to know that the warm glow provided by 
the 6000 XLS is more than a visual delight because this 
fireplace is rated as a furnace. Our heating models 
burn at over 75% efficiency. And with our direct vent 
technology, you can place it practically anywhere 
because there's no need lor a chimney. 

Heat-N-Glo's 6000 XLS uses outside air for combustion 
and the sealed burning chamber means the air you 
breath stays clean. No drafts, just warmth. 

Call 1-800-669-4328 for a free Heat-N-Glo brochure, 
because nothing draws a family together like warmth. 



^JJLLA. 




Before you buy a gas fireplace, gas insert, gas stove or log set.. 

See and feel the (jIo of our new CampFyre products. 



QUALITY nmPUACg PHOPUCTSSINgt H75 
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No One Builds A BiHter Fire. 

E-mail us at hng^winlrrnei com 
Visit out Web Site at http /wutv-wintemet cwn/~hns 
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IMEW PRODUCTS 

\^ue Added 

Improve your home with these 
new products. 

BY ROY BERENDSOHN, Associate Home 
Improvement Editor 




Stick 'Em Up 

Installing acoustic-tile ceilings is, in most cases, a 
lot easier when you use self-adhesive furring tape. 
Stick it to the ceiling, and then staple the tiles to 
the tape. The tape is V/2 in. wide and comes in 50- 
ft.-long rolls. It costs about $13 per roll and is sold 
at Armstrong Building Products dealers. To find a 
dealer, contact Armstrong World Industries Inc., 
Customer Response Center, P.O. Box 3210, Lan- 
caster, PA 17604; 800-233-3823. 

Bells And Whistles 

- This home-security device does double 
duty. First, it's an infrared motion- 
activated 110-dbA alarm that mounts 
to a wall or stands on a shelf. 
But it also has a much 
more pleasant-sounding 
chime function that you 
can set with the press 
of a button. It alerts you 
when company enters or 
a child wanders into an 
area that's off-limits. Called the ProTector Mini, 
it's powered by four AA batteries and costs about 
$15 at hardware 
stores, home cen- 
ters and from 
the manufacturer. 
For more infor- 
mation, contact 
Alpan Inc., 425-1 
Constitution Ave., 
Dept. P, Cama- 
rillo. CA 93012; 
X(H)-972-2112. 
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Sticky Situation 

Here's a Ninyl-flooring system with a 
twist: one that uses an adhesive that 
you apply with a paint roller. Aside 
from making flooring installation 
nearly foolproof, it's also supposed to 
make it easy to remove. Just peel off 
the flooring and the adhesive comes 
off too, leaving the subfloor undemeath clean. To install it, you cut 
the flooring to fit, then fold back about half of it. Roll the adhesive 
over the flooring's back and wait 10 minutes. When the adhesive 
becomes clear and tacky, press the flooring down and repeat the 
procedure on the other half. The flooring is available in 12-ft. rolls 
in a variety of patterns and colors, and it costs about $16 a square 
yard. The adhesive costs $15 a quart, which is enough to apply 24 
sq. yd. of flooring. The products are sold at home centers. Contact 
Colmar Industries, 245 Butler Ave., Lancaster, PA 17601. 

Get Your Backup 

The Square D Generator Panel is designed specifically for backup- 
power applications. The sen'ice panel comes in 30- and 60-amp 

capacities, both of which can 
be fitted with two 2-pole circuit 
breakers or four single-pole 
circuit breakers. When the 
power goes out, you flip the 
house's main 
circuit breaker 
to the OFF posi- 
tion and switch 
the Generator 
Panel's main 
breaker to the 
ON position. 
Fire up your 
generator, and 
you're back in 
business. The Generator Pan- 
el's mechanical interlock pre- 
vents dual power flow into 
your house's electrical system 
when the power comes back on. It also pre- 
vents the danger of backfeeding power onto the power grid. The 
panel costs about $;i20 at electrical supply houses and home im- 
provement centei*s. Contact Inquirv Management Dept., Square 
D Literature Center. P.O. Box 1258,' Waukesha, WI 53187. 

(More New Products on page 94) 
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The Styles Check Company 





Pnorily mal Stnict to HM « m ; «Mi Idd $3.75 
LAKE FOREST, CA 92630^ 

Z01560 »«?n»i|- 
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Single Checks: Cartnoless Oiflicatnt 
:j200 -$13.95 Lj150-$15.95 
L 400 -$25.95 □3flO-S28.95 
□800 -$42.95 □ 600 -$49.95 



Your order will be mailed to the 
address on your voided check. 
Allow 2-4 weeks lor delivery 
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More Power To You 

It's not every day that you see a 12- 
amp motor on an upright vacuum 
cleaner. A motor that size is 
^ usually reserved for wet/dry 
hop vacuums. It's necessary on 
Jirt Devil's MVP vac because 
the appliance comes with a 
hose and telescoping wand 
that allows you to work up to 
20 ft. away. The vac also has 
on-board tool storage, a con- 
trol switch that stops brush 
rotation for cleaning hard 
durfaces and a high-filtra- 
tion bag that the company 
says removes 99.97% of 
the particles from the 
airstream. Other features 
ii-e a 32-ft.-long power cord 
and a ball bearing-mounted 
orush. It costs about $200 
at home centers. Contact 
Royal Appliance, 650 Al- 
pha Dr., Cleveland, OH 
^mt^ 44143; 800-321-1134. 




Watts Up 

Using a generator dur- 
ing a power outage 
can be a mixed bless- 
ing if the machine is 
loud, smoky and tem- 
peramental. Sears 
teamed up with gen- 
erator manufacturer 
Generac to develop a 
product line with 
heavy-duty features 
for power backup as 
well as general use. 
For example, the line 
employs overhead- 
valve engines designed 
for clean and quiet 
operation using advanced 
pistons and camshafts. The en- 
gines have a spin-on oU filter and full- 
pressure, gear-driven lubrication with low- 
oil shutoff. They also have cast-iron cylinder walls and an automatic idle 
control to ensure durabUity. The machines range from 3250 to 8000 watts. The 
4200-watt model shown (about $900) is powered by a 7.8-hp engine. It has a 
4-gal. fuel capacity and a half-load run time of 13'/2 hours. It provides four out- 
lets spanning a range of 120 to 240 volts, and one 12-volt outlet for charging 
batteries. Visit your local Sears store for more information, or wTite Sears, 
Dept. 703, BC118B, Hoffman Estates, IL 60179. 

Tough Break 

The decorative light in this door looks like cut glass, but it's really a high- 
strength plastic-and-glass lamination that yields many benefits, according to 
its manufacturer, Pease Industries. The light is triple-glazed, consisting of an 

outside and inside piece of 
glass with a central resin-coat- 
ed piece facing the outside. 
This resin is molded to look 
like cut glass. The system is 
not only designed to be highly 
break resistant, but it also re- 
duces sound transmission and 
screens out 99.9% of ultravio- 
let light. The unit is available 
in a variety of patterns for 
steel and fiberglass doors. 
They cost $260 to $380 at home 
centers and lumberyards, 
("ontact Pease Industries Inc., 
7100 Dixie Hwy., Fairfield. 
OH 45014; 800-883-6677. 





Mission Control 

If you're thinking of heating and cooling improvements, include Carrier's 
new electronic programmable thermostats in your considerations. 
They're designed to eliminate confusion, with simple instructions right 

inside the door and features like a but- 
ton for copjing the previous day's set- 
tings. Data is stored in memory indefi- 
nitely in the event of a power outage, 
they don't require batteries, and they 
have a pushbutton feature that back- 
lights the liquid-crystal display. And it's 

okay if you forget to change your furnace air filter now and then — the thermostat will 
flash a "change filter" message. There are three thei*mostats in the line, and they are 
sold through Carrier dealers. "Thev range in cost from about $150 to $200. Write ACLS, 
Dept. 809-560/809-561, 318 First St., Liverpool, NY 13088, or call 800-422-7743. 
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Show the kids how 
tho Wfl Guys do it!! 

With this A/EiV Video Series from 
Popular Mechanics you can now 
show your children the answers to 
the toughest "How?" questions! 

Every tape is packed with dramatic, 
live action scenes, great computer 
graphics and fabulous facts. Give 
your kids the answers — 

♦ N«W M THir nnP S^ACISHIMf How do 

they keep them from getting lost in space? Visit Space Camp 
and see what a ship is like inside and learn how to fly one. 

♦ HOW PO THir iPILP SKYSCRAPERS? How 

do they stack steel that high? What keeps buildings from 
falling down? What keeps them from blowing over? 



♦ HOW P9 THir MILP WlPOWf How do they 
make cables that long? How do they sink pylons? See a 
bridge snap apart in a hurricane. 

♦ HOW P9 THIY BDILP TUNNILS? What keeps 
them from caving in? How are they built under water? See 
machines chew through mountains and move tons of rock. 



■ 



Share these big ideas wit 
your kids for only $9.99* ea 
Save 25%! Order all four 
for only $29.95. 



i 

CALL TOLL-FREE 

l-ftOO-223-3073 

to ordor by erodit eard 

Ask for department PMD61 



Or send check or money order to: 

POPULAR MECHANICS 

Dept. PMD61 

P.O. Box 400821 

Des Moines. lA 50347-0821 




ITEM/ 611681 



ITEM* 611682 ITEM/ 611683 

ORDER ALL FOUR ITEM# 6ii69i 



ITEM/ 611684 



Cor 



Chemistry Lesson 

Polyvinylidene fluoride (PVDF) is 
not usually what comes to mind when 
one thinks about vinyl siding. Yet it's 
the basis of the improved weather- 
resistant properties that Alcoa claims 
for its PVDF-coated Lake Forest 
Premier line. The clear film is known 
for its toughness and weather-resis- 
tant properties, so applying it to vinyl 
siding seems like a logical thing to 
do. The siding is available in eight 
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colors that include blue, gray, tan and 
brown. It can be ordered with a con- 
temporary vertical 5-in. double lap 
profile, a traditional 4-in. double lap 
and a 4'/2-in. Dutch lap profile. Its 
installed cost ranges from $300 to 
$400 per 100 sq. ft., depending on 
which region of the country you live 
in. It's available through Alcoa siding 
dealers. Write Alcoa Building Prod- 
ucts, 1501 Michigan St., Sidney, OH 
45365, or call 800-962-6973. 



METAL LATHES! 





Gutter Tilk 

A skylight is a wonderful way to let 
in daylight, but installing one on a 
slate, tile or metal roof isn't exactly 
a picnic. Velux steps in to make the 
job easier with its new flashing sys- 
tem, known as EDW. It is designed 
to allow skylight installation over 
any roof material — even barrel- 
shaped clay tiles. It has substantial 
flanges that form a gutter, which 
directs water along the sides of the 
skylight and down the roof. The apron 
flashing conforms to the shape of the 
roofing because the flashing is made 
out of plastic-coated lead. This flash- 
ing system can be used on roofs rang- 
ing from nearly flat to those that 
slope at 85°. The skylight shown costs 
about $184, and the flashing kits 
range from about $75 to $90. The 
skylights and flashing kits are sold 
at lumberyards and home centers. 
For more information, write Velux- 
America, P.O. Box 5001, Greenwood, 
SC 29648, or caU 800-283-2831. 
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Turnaround Time 

If you want to put your bathroom remodeling job on the fast 
track, consider this bath surround system. Its manufacturer 
claims that it can be installed by an amateur in about 2 hours. 
It's made of a flexible high-impact polystyrene that attaches 
to a wall or tiled surface with latex adhesive. It comes in 1-, 3- 
and 5-piece models in 58- and 78-in. heights and in a variety 
of styles. Retail prices range from $20 to $200 at home cen- 
ters. The tub surround shown costs about $40 and the shower 
surround $135. For more information, contact Design House 
Inc., W180N11691 River Ln., P.O. Box 1001, Germantown, WI 
53022; 800-558-1919. 





On Guard 

Powered by a 9-volt alkaline 
battery. Flood Alert 
is a self-con- 
tained device 
that alerts you 
to a water prob- 
lem. Mount it on 
a wall, or lay it on 
the floor near a 
sump pit. It sounds a 
loud alarm if rising 
water meets the contact 
prongs and closes the circuit 
between them. To make locat- 
ing the unit easier, the prongs 
are mounted on a 12-in.-long sensor 
arm, and it has a low-battery warning 
beeper. It costs about $22 at hardware 
stores or from the manufacturer. Con- 
tact Aquanot, 3680 Commercial Ave., 
Northbrook, IL 60062; 800-274-2682. 

An Easy Fix 

A gurgling, water-wasting toilet is 
annoying, but it can be easily fixed. 
Fluidmaster's improved flapper has 
the potential to make the repair near- 
ly permanent because its plastic has 
been formulated to resist deteriora- 
tion caused by chlorine. It mounts on 
a rigid plastic ring that is designed to 
provide a seal even if the tank's drain 
seat is eroded. Also, the device has a 
plastic timing cup that controls flush 
duration. The Flusher Fixer Kit costs 
about $5 at hardware stores and 
home centers. Contact Fluidmaster, 
1800 Via Burton, P.O. Box 4264, Ana- 
heim, CA 92803. m 




All Terrain 
Technology— 



For 90 years Schrade Knives has provided you with quality 
and workmanship in the field and on the job. Now Schrade 
has developed these traditional attributes into a unique knife 
and accessory carrying system for active, outdoor people. 

The Schrade Cliphanger System is a line of lightweight 
knives, each with an advanced quick release 
fastening system. 

The easy open/easy close mechanism 
provides convenient, one handed 
access to your knife and 
accessories white 
completing 




With indestructible 
Zytel* handles and Schrade+ 
stainless steel blades, Schrade's 
^ Cliphanger is the cutting technology 
for all terrain. 
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WIX With greater capacity and 
more efficiency than any other brand, 
WIX Sport Trucl< Performance Filters j^J 
are the industry's best performing 1 ™ 
filters. Whether you're on or off 
the road, these new oil and air filters 



give you the protection you need 
by guarding your engine's vital 
parts. And they're only available 
Wwj at professional parts stores. Call 
^ 1-800-NEED-WIX for yournearest 
parts dealer ^^f/ni^^/f0.£^;Vf^ 
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CAR CLINIC 

BY MIKE ALLEN, 

Associate Automotive Editor 



Hide And Go Leak 

My car idles poorly and stalls a lot. 
The idle is inconsistent, and the ex- 
haust smells like gasoline. At idle, I 
can hear a hissing sound, like a vacu- 
um leak, but I checked the manifold 
vacuum and it's obvious that there is 
no vacuum leak. The manifold vacuum 
is 18 in. at idle — at least until the en- 
gine stalls. Where's the hissing sound 
coming from? JOHN PELTIER 

TALLAHASSEE, FL 

// sounds like a metered-air leak, 
John. Modern cars use an airflow 
meter of some sort to provide infor- 
mation to the engine-management 
computer about how much air is 
being burned on a millisecond time 
frame. This air meter is often located 
in unit with the throttle body or is 
mounted remotely, with air being 
ducted from the air cleaner to the 
airflow meter and then to the throt- 
tle body. Although air leaking into 
the duct between the airflow 
meter and throttle isn't a vacuum 
leak — and won't show as low vacu- 
um on your gauge — it still affects 
performance. At idle, the leak can 
represent a large portion of the air 
ingested by the engine. The com- 
puter will know about only the air 
that passes through the airflow 
meter — and provide an incorrect 
amount of fuel to match. And your 
engine idles roughly and misfires. 

Check the ducting between the 
throttle body and the meter. Look for 
splits, tears or loose hose clamps. 

Locked Away 

The transmission in my 1989 Corsica 
2.8-Utcr V6 was acting up and stalling. 
I took it to AAMCO. The mechanic 
said it was the solenoid in the torque 
converter clutch. He said I didn't need 
it, so he disconnected it. The problem 
went away, but now at 60 mph the 
tachometer shows higher rpm than it 
used to. Please advise. 

JOHN BUBARIS 
WOODSIDE, NY 
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There's a clutch inside your torque 
converter. It locks up at a command 
from the engine computer to elimi- 
nate the normal slippage in the con- 
verter when you 're traveling at higher 
speeds. This reduces engine rpm 
and wear, while increasing your fuel 
economy. The solenoid that actually 
applies this clutch is sticking on, 
and the mechanic "fixed" your prob- 
lem by pulling the plug. 

I would find a different mechanic 
who can determine whether it's a 
sticky solenoid or an electrical fault 
and fix it properly. 



Let's Hope It's Not 
Really A Bomb 

I recently replaced the rear brake 
shoes on my wife's Camry. I had the 
drums turned, but there's a click, 
click, click from the left rear at speeds 
below 20 mph. I thought it was a 
brake shoe that was not properly 
glued to the backing plate. I was told 
to try sanding the drums lightly with 
320-grit sandpaper. I tried that twice, 
but it hasn't helped. Everything else 
seems fine. What's up? 

NORWARD PITTMEN 
GOLDSBORO, NC 
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I'm assuming that there's no pulsa- 
tion in the brake pedal, which would 
point to an out-of-round drum. If 
that's the case, then there has to be 
some interference between some ro- 
tating part — in this case, the brake 
drum — and some stationary part. It 
might be the new shoes or some part 
of the parking-brake mechanism. 
Pull the drum and look for shiny 
metal inside it where something has 
been rubbing. No luck ? Try the fol- 
lowing trick: 



Remember carbon paper? (Re- 
member typewriters ?) Get a couple of 
sheets of old carbon paper and soak 
them overnight in half a cup of lac- 
quer thinner. Use more of the lac- 
quer thinner to clean the inside of 
the drum, including the center sec- 
tion, of all brake-pad dust and cor- 
rosion. Throw away the carbon 
paper, and use a paintbrush to paint 
the inside of the brake drum with 
the blue lacquer thinner. Use several 
coats to get a good blue surface to the 



^Tinally, get the body 
youVe always wantedr' 



NorcficTrock perfects the sdeiKe of weight Trfting with the 
NordicFlex" UhraLift^ A machine so odvonced it delivers o 
health-dub quality workout at home. 



SUPERIOR WORKOUT 



UltioLifl ' delivers o superior workout 
because its uniaue four-bar linkage 
iyslem smoothly transforms your body 
weight into muscle pumping res/sfonrp 
It's real weight lifting without 
the inconvenience. 




FASTER WORKOUT 



Its single station 
design"" reduces the 
amount of time you 
spend betMteen 
exercises so you get 
a complete body 
workout faster. 



ADVANCED ERGONOMICS 



The Ultra Lift ' ingenious 
ergonomic design carefully 
isolates specific muscle groups 
for an efficient workout. 
It also guides your form 
so you get the most out 
of every lift. 



AFFORDABLE QUALITY 



For just S39.95 per month' you con enjoy all the 
benefits of this heolth-club quality machine in 
your home. 

The Nordicflet'' UitraLiff; 
try it for yoorseH for 30 days. 





NORDIC FLEX 



UltraLift 



l^^rdicpack 



I %/rr I Jke HorAcfkx* UftraliH'; try h for yoorseH for 30 days. 

I tj! Rush me 0 FREE VIDEO & BROCHURE! 



1-800441-6163 



at_ 



ExtBfJLS 

Cod or SMid to: NordkTrock, Dept. 8FJ16 
104 Peovty Rood, Oiaska, MN SS31 8-2355 

bttp / / www.iordktrodL<Mi 
Oim IMchii tai. I CM Ci^^ tl il^ nwiW. 

I ■» MM > bi< ■ pla •* h MM* (ii* M I ^ I^M if m n ik W «ri «^ A ■ 1 
WiriiteMlhMl«aB|i »( MsoiiMkrlMfvMUU^tapFwif ^i!ilpik(hv folate ahi 
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metal, cUthough it's not necessary to 
coat the surface where the brake 
shoes drag. Wait a minute or two for 
the drum to dry, then reinstall it. 
Drive the car for a mile or two, and 




Finger-Llckfn' Good 

• Just because most car manufac- 
turers cJon't specify a regular 
change interval for power- 
steering fluid is no reason to think 
that it will last forever. Think about 
it — your power-steering pump is 
turning at speecj the entire time the 
engine is running, and it does so in 
the extreme heat of the engine 
compartment. Many vehicles even 
have a cooler for the fluid. The 
pump has no filter, so wear parti- 
cles and atmospheric dirt circulate 
constantly. Eventually, the hy- 
draulic fluicj will break down. 

So whenever you check the fluid 
level (while you're waiting for the oil 
to drain at your regular 3000-mile 
change is a good time), go one step 
further. Stick your forefinger into ttie 
reservoir and get a sample of tfie 
fluid on your fingertip. (Be sure the 
engine is off and the fluid is not too 
warm, okay?) Smear it between 
your forefinger and thumb. If it 
smells burned or it has a lot of sus- 
pended particles, it's probably the 
right time to change it. If it smells 
really burned, there might be a 
problem with your steering. 
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be sure you get it to make your noise. 
Then, remove the drum. You should 
see blue everywhere — except where 
the shoes drag and the source of 
your clicking. It should then be easy 
to properly position the offending 
part or at least file off the corner 
that's clicking. 

OH Crisis Bearing Down 

I have a 1988 Chevy pickup with the 
4.3-liter V6 and 98,000 miles. Starting 
about 10,000 miles ago, it showed 15- 
psi oil pressure at road speed and less 
than 5 psi at idle. I've always used 
lOW-30 oil, but changed to straight 
BOW at the last oil change. I replaced 
the oil-pressure sender, and now it 
reads 25 psi at road speed and doesn't 
drop at idle. Do I need a new oil pump 
or is there something else wrong? My 
mechanic says GM small-block oil 
pumps generally don't go bad. 

RONNIE SKALA 
TEMPLE, TX 

Start by temporarily hooking up a 
mechanical gauge to confirm the 
readings on the electrical gauge. If 
they're accurate, then there's cause 
for concern. Thirty psi or more is 
correct. The general rule of thumb is 
10 psi per 100 revs/minute. More 
significant is the sudden change in 
pressure. Your engine may simply be 
worn out. 



SERVICE TIPS 

• Mercedes-Benz will replace the 
electronic accelerator/idle control 
unit on C280, E320, S320 and 
SL320 models that briefly idle high 
after a cold start. 

• Excessive resistance of the in- 
tank fuel-sending unit on 1994-95 
Honda Accords keeps the fuel 
gauge from reaching the "P mark. 
A new unit is available. 

• Audi strongly recommends 
checking the differential oil (PN 
G052145 A1 or A2) level every 
15,000 miles on all models with a 
3-speed automatic transaxle. 

• Your 1993-96 Jeep Grand Chero- 
kee or 1994-96 Dodge Ram Truck 
needs a new heater-a/c check valve 
(PN 4677204) if it switches to the 
defrost mode on acceleration. 

• Ford will rebuild the AX4N 
transaxle in your 1994-96 Taurus/ 
Sable or 1995-96 Continental if it 
makes a metallic clicking sound 
when engaging Reverse. 

• New valve-stem seals will cure 
constant spark knock and/or heavy 
oil burning on the 3800 V6 (VINs 1 
and L) in many 1993-95 General 
Motors cars and minivans. 



I'd start with an oil analysis, 
which will quantify wear metals in 
the oil. High quantities of iron could 
indicate a worn steel oil pump. High 
levels of lead and tin could mean 
worn bearings. 

If either one of those signs ap- 
pears, you can drop the pan and 
check the bearings and oil pump. 
It's simple enough to drop one or 
two main and rod caps, inspect the 
bearing shells and measure the 
crankshaft journals with a microm- 



eter. I'd replace the main and rod 
bearings together with the oil pump 
if any one of them is worn out. 

I would also make sure that the 
parts store had what I needed before 
going through the trouble of pulling 
the oil pan. fM 

DO YOU HAVE A CAR PROBL£M7 

Just ask Mike about it. Mail \t>ur question to Car 
Clinic, Popular Mechanics, 224 W. 57th St.. N-w 
York, NY 10019. Letters, faxes, e-mail and ph ne 
calls cannot be answered individually, nor can 
their receipt be acknowledged. We'll choose the 
most interesting ones to discuss in this column. 




'After three back 
surgeries... I thought / 
UDiild neivr again hatv a g(H>d 
flight s steep. Tijanks to Select Comfort, 
I can now look forward to going to bed." 

—Conrad H., Graham. TX 



Patented 

Air Chamber 
Design! 



Back Pain Sufferer? 
Sleep More Comfortably! 



"/ haiv major back problems, and 

hiifc tried all types of mattresses. 

including the most e.xpensitv 

ivaterhed. Select C'otnforl gatv me 

the best night's sleep I hatv had 

in yvars." , ^ „ , . .„ 

—James C, Moss l\tint. MS 



The .SELECT COMFORT' sleep 
system. It's not just a better mattress, 
but a better way to sleep. Even back 
pain sufferers can sleep more 
comfortably! 

The Select Comfort Sleep System 
doesn't rely on springs or water, but 
on a cushion of air Air 

gently contours to 
L your bixly's slupe, and 
R tests show it helps 
properly support 
your back and spine. 



AleuJ coil mattrrttr* 
can crratr uncomfon,J<l/ 
prruurr pointi .tntl 
pnvtat uneifti 

iUppon otfr ttntr 



SELE<n(:(mhORT' lUrp 

lyitmu comforuibly contour 

to your boiJy. proprrly 
iupport your hack and spinr. 
and reduce preaure potnts. 

TRY IT FOR 90 NIGHTS! 

We're so sure you'll sleep better on air 
you can take up to three months to deiidc, 
or your money back. You've got to sle<-p 
on it to tx-lic\(.- it' 

For a FREE VIDEO and Brochure, call now! 

1-800-831-1211 

Ext. 6983 





on 
nn 



//h- .Mattress with 
I'asy Irtish Hiiltitn 

linnncss (uiitnit' 



Vcsl Please rush me a FRLE 
Video and Brochure. 



SELECT COM FORI 

Mii\ III Select Comfort Direct Corporation 

(iIOS lirnttin Ijtii- N.mti. Mtnncjpoli^. MN SS-i.*; 



IK3PUIA' 
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SATURDAY MECHANIC 

REPAIRING PLASTIC BUMPERS 



BY JOHN DECKER 



• After you drove into the mall park- 
ing lot and saw how packed it was, you 
couldn't believe your luck when you 
spotted a space right next to the 
building. So you hurried into the 
space without noticing the extra-high 
concrete curb — until you heard your 
flexible plastic bumper strike it. To 
make matters worse, backing up in 



a panic put a nice tear in the bumper. 

Oh well, there's no use crying over 
spilled milk. Thankfully, you don't 
have to cry over a split bumper, either. 
The 3M Co. makes a repair system 
designed to fix cuts, tears and abra- 
sions in flexible bumpers. Once re- 
paired, the bumper can then be paint- 
ed its original color with an automotive 



paint that has a flexible agent so it 
won't crack when the bumper flexes. 

Velvet glove 

All right, technically it's not really the 
bumper — it's the bumper's cosmetic 
cover. The true bumper/impact ab- 
sorbing system is probably a metal 

(Please turn to page 104) 
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Docs this look like 4 sood lime to someone you know? 

Givo Xhefii a Girt CeRtiFicAte. 



(Just in time for the HolidAys!) 




For Information and a Free Course Catalogue: Phone 1 800.221.1131 • Fax 860.435.1321 • E-mail speed@sklpbarber.com 



FROM FRONT... 



MATS IN RICH MATTE 

BLACK wnx A RED PINSTRIPE 



HERE'S PROOF. Only WeatherTectf 

mats give you all-season protection like 
this: up to 13 lbs. of pliable virgin rubber 
that's channeled so deep it can trap and 
hold up to 1 1/2 quarts ol water, slush or 
sandl It doesn't curl, crack or harden, 
even in sub-zero temperatures. 
WeatherTectf mats are attractive, with 
a high-tech design manufactured to fit 
what you drive. MORE PROOF. You 
may not know it, but Cannon" of 
England, the manufacturer of 
WeattierTecti", is an orlalnal 
equipment supplier to Ford, GM, Honda, 
Toyota, Lexus, Mercedes, Nissan, Audi 
and others. 

PRICED TO BE THE WORLD'S BEST 
MAT VALUE: Typical car mats can 
cost a small fortune at a car dealer, but 
WeatherTectf mats are anything but typical! 



Drrf{nimanft»ilmldimw.mUtritiU 



FRONT SET: 




FRONT AND 


per set 




REAR SET: 


»44.95 




'79.95 


plus 
$7 snipping" 




complete 
Free snipping" 





WE ALSO HAVE MATS TO FH MOST DOMESTIC AND IMPORTH) 

CARS. TRUCKS. VANS. SPORT UTIUTY VEHICLES: 
Acura • Alfa Romeo • Audi • BMW • Buick • Cadillac • Chevrolet 
Chrysler • Daihatsu • Dodge • Eagle • Fat • Ford • Geo • GMC 
Honda • Hummer • Hyundai • Infiniti • Isuzu • Jaguar • Jeep • Kia 

Land Rover • Lexus • Lincoln • Mazda • Mercedes • Mercury 
Mrtsubrshi • Nissan • Oldsmobtle • Peugeot • Plymouth • Pontiac 
Porsche • Renauft • Rolls Royce • Saab • Saturn • Sterling 
Subaru ' Suzuki • Toyota • VW • Volvo 



WE GUARANTEE YOUR SATISFACTION. 

It you ara not happy with your order, return your unused 
mats or cargo lir>er wrthm 30 days tor a complele refund, 

less shipping 



*We pay s^ipp«ng within the 46 
contiguous states on orders ol a 
front & back set. two or more 
sets, or a combination of mats 
and cargo liner Extra shipping 
charge may apply outside the 
46 states It paying by check 
send ct^ks payabto to 



Illinois residents add 6 3/4% 
sates tax 

WeMfierTKti • a (egtMwed 
tiadimaik of 

Producti Limilecl 



TO REAR... 



WeatherTech' liners 
take a back seat to no 
one when it comes to 
cargo area protection. 
Our tough, durable 
liners are molded to 
your specific vehicle . 
exactly! The WeatherTectf 
liner is engineered to grip 
your cargo and minimize 
load shiit plus a 3 inch 
high lip to contain spills. 
So now for the first 
time, WeatherTectf ^ 
protection can be ' 
yours from front 
to rear! 




FROM 
»69.95 

plus 

$8 shipping" 



SPORT UnjTY UNCR «mjMTn» 

aw6iT<idi-B>c»icc-0«Bf •Cam-CH-V'Ofca >!• 
Gin) QwoW Jmny • Laid MMf • LMjO* 

SU • Soonig) t Sliwtai • T*n • Tndar • Tn 



«inM»(E>l|-Mni(Eit)-au6IMeM*Gl dnwCi VD|l«vWV-Om 
(Mynf» • • Qua • S*i (U I • T t C • Mg> • WMai 
AUTOIKMU TDUNK IMR /imKATKMi: 

u ■ VionI ■ *»ilon ■ 8MW 3. S. 7 Sm> • Canry • OK • CckMi • Caanral 
Coiwn • On* • ES300 • eoMol 0 • 00 • Ml»« • JMJa 0 • UgKt ■ Li«0 

Uaimi • MHWln V . r T am • Sfill • SC/SC1 /Sa • SLSl < ^ 
. SW1/SW;*Sal>lfTiutufT(MnCjfVkIv7«)-7t0-K0-9a-9M 



Any Combination 
And We Ship Free!* 



ORDER TODAY: 
1 (800) 441-6287 



AUAo MOTIVE 
PRODUCTS LIMITED 
2435 WISCONSIN STREET 
DOWNERS GROVE. IL 60515 
630-769-1500 Im 630-769-0300 



Canadian Customers Call 
1 (800) 378-6287 



CaHSAM -IOPM (C«ntniTnia| 7dsyi 



Wa usually ihv wimm 4S houn Singly M la »• m«u. 
y«af and model, and w«1f aand you ttw NtaflMrTacir mat 
or knar angmaafad to In Ezprasa iti^pplno mMH*. 



Visit us on the Internet: 
http:;/www.niacneilaulo.coni 



We've Got You Covered! 




Begin the repair by thoroughly cleaning and then sanding the broken part. Then, clamp 
It In Its normal shape. 



beam that is intended to do the real 
work. And if it's damaged, you'll need 
to replace the component*; with new 
ones to provide your vehicle with the 
correct crash protection. And don't 
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skimp there. However, the plastic 
skin isn't .structural, despite the fact 
that it's the most expensive part of 
both the front and rear bumpers. Odds 
are that most low-speed mishaps 

PM IllUiTHAtlONi B» »0« 'j««ONl 



affect only the cover, and those can be 
repaired if you follow our directions. 

The 3M P.R.O. flexible-parts repair 
system consists of a 2-part flexible 
filler that is mixed together (like 
epoxy), a flexible putty and a flexible 
coating that covers and seals the re- 
pair before painting. There's also an 
adhesion promoter that must be used 
on plastic parts made with polyolefins. 
Other items you'll need to make the 
repair include an electric drill, a 3-in. 
sanding disc with 36-grit discs, a ran- 
dom-orbit sander widli 180-, 240- and 
320-grit discs, a rubber sanding block, 
240- and 400-grit wet/dry sandpaper, 
80- and 120-grit sandpaper, a couple 
of body-filler spreaders and some 
method of spraying the coating. While 
a compressed-air spray gun is ideal, 
we've illustrated a small aerosol 
sprayer you can fill with liquid your- 
self. Pre-Val is one popular brand. 

Stocking up 

If you've oone bodywork in the past, 
you'll be in good shape to repair these 
plastic parts. Most of the tools and the 
style of work is the same, but don't try 
to use the same materials to repair 
these flexible parts. The plastic is 
quite different in its adhesion charac- 
teristics from steel or fiberglass. Un- 
less the part is prepped carefully, the 

(Please turn to page 106) 
POPULAR .•.'!::C."_'i.\'!CS • DECE/VIBER 1 996 



atural Proistat^ Relief 



Our customers have said Prostsafe^'^ helps to: 
[[Halt the endless trips to the bathroom during the night! 
Stop that burning sensation during or after urination! 

Prevent uncontrollable wetting! 
Improve bladder control! 
Empty bladder completely! 
Sit through an entire sports event ! 

It's a natural fact If you are a male over 40 and dont underiying problems associated widi disorders of BPH - 
already suffer fiom a prostate gland disorder, the odds are safely and effectively These results have been published 
2 to 1 that you will before you are 59. By the age ^BiSHSI^^ in the British Journal of Clinical Pharmacology 



of 65, most American men have enlaiged prostates. 
As the years pass, mild discomforts can become 
disabling. Today, prostate smgery is die second 
most commonly performed surgery for non-can- 
cerous BPH in men over age 65! Some surgical 
complications can result 

Prescription dmgs may halt the swelling, but many 
fxescription drugs may also have side effects. 
Many doctors feel that disorders of BPH can be treat 




2a\d^ American Journal of Gerontology. They 
reveal that several vitamins, minerals and natural 
herbs can dramatically shrink the prostate and 
improve urinary performance in older merL 
The most modem application of these healtfiy 
ingredients is found in Prostsafe''^" from 
Whitewing Labs. Prostsafe is the nutritional "tool 
kit" for men with benign prostate problems, and 
tfiose who wish to prevent them. It is a mixture of 



ed or prevented by giving die prostate gland die nutrition zinc, serenoa serrulata, ginseng, certain amino acids, bee 
it lacks. pollen and vitamins A, B-6 and E. These ingredients have 

Recent scientific research has shown how to remedy die been shown to help shrink a swollen prostate. 

As little as a dollar a day seems like inexpensive 
insurance against disorders of BPH. If for some 
reason you are not satisfied, just return the 
unused portion within 30 days for a full refund. 
The reasons why men over 40 use Prostsafe are 
clear. If you are looking for relief, order Prostsafe 
today. 



Dr. Leslie Atterbury III, M.D., 
says "Prostsafe supplies 
essential vitamins, minerals 
and hertjs needed to nour- 
ish and maintain a healthy 
prostate." 




"I no longer stop at all ttie rest areas on the golf course."! 

- Mr. R. Reeve, Roswell, GA 

"Before I used to have several bladder infections a year. 
Now I do not have any." - Mr. A. Simon. Charlotte, Ml 

"I have less aches and stifPness." 

- Mr. K. Osmon, St Francisville, IL 

"Now I get a good nighf s sleep without getting up every 
two hours to urinate." - Mr C. Hussy, Cleburne, TX 

"Prostsafe has stopped the burning after urination." 

- Mr C.E. Black, Barboursville, WV 

"...my urinary flow has improved greatly. I no longer have 
to force..." - Mr R G. Sadler, Ocean, NJ 

Call 1-800-950-3030 Dept. 1348 
or FAX to 818-898-2136 
Whitewing Labs, Inc. 

Not available in retaii stores. Don't delay - order today. 



Whitening Labs, Inc. Dept 1348 

17939 C hiilsworth St.. Suite 4«S. (;r;in;i(l;i Mills, C A 91344 



□ PS1 1 month supply of Prostsafe only $ 34.95 

□ PS2 2 month supply (Save $9.95) only $ 59.95 

□ PS6 6 month supply (Save $89.75) only $ 119.95 
Shipping & Handling (add $10.00 for express) $ 5.00 

Tax in OA add 8.25% or in AZ add 5.75% $ 

□ Check Enclosed □ Charge to Total Amount $ 

MCA/isa/AmEx/Disc. Exp. 

Name: 

Address: 

City 



State Zip_ 



_Ph: (_ 



UPS Ship to:. 
Address: 

City 



_State_ Zip 



.Ph: ( ). 



Heavy Duty 3/8' Jacobs' 



Keyless Chuck 



PRICE SLASHED! Now just $59.95 — the 
best value on a 14.4 Volt DriU GUARANTEED! 

At Last! An Affordable 
14.4V Cordless Drill. 

Forget paying $200 or more lor a qualify 14.4-volt cordless drill. As part of a 
nationwide media campaign, the world's largest cordless drill manufacturer has 
authoriad us to inUvduce this industrial 14.4v powerhouse at an unheard of $59'^! 



Towr imo Satisfaction is Guaranteedr 



6 Precision 
Clutch Settings 



Powerful industrial motor 
delivers 145 in. lbs. of 
torque. 




By Ron Bishop 

Unleash awesome 14.4 volt cordless power 
in your workshop, RV, boat, yard or anywhere. 
And, do it for an incredibly low price! 

But, don't take my word for it. Check the 
home improvement centers. Check the catalog 
houses. Check other ads in this magazine! 

No. I'm not trying to send you to the com- 
petition. 1 want to prove to you that this is easily 

FREE BONUS! 

If you're among the first 100() people who take 
advantage of tliis exclusive direct-to-you offer, 
youli also receive a 21 -Piece Accessory Kit. 

It's a $19" value, yours FREE to keep as our 
gift-even if you return the drill set. You're guar- 
anteed to conie out ahead no matter what! 

Visit our web site: http://www.greattools.com 



the cordless drill bargain of a lifetime! 
TRY IT YOURSELF RISK FREE 

Go ahead. Feel the balance. Feel the power. 
Challenge this drill with your toughest projects. 
If it doesn't exceed your expectations, 1 insist 
you return it within 30 days for a no-questions- 
asked refund of the full merchandise price. 

To order your 14.4-Volt T-Handle Cordless 
Drill/Screwdriver Set with carry 
case, battery charger and bat- 
tery, call toll-free, 1-800-925- 
2005 or send your check for 
just $59" ($6'^ S&H). Item No. 
101-lMl. Limit 2 per customer. 

Extra batteries are $29* each. 
($3" S&H). Item No. 102-lMl. 
CA res add sales tax. FREE 
Bonus for the first 1,000 orders. 



587F Ventu Park ftd. - Dept. 801 
Thousanit Oaks, CA 91320 



repair materials will peel off within a 
few months, if not sooner. Because 
the plastic is quite flexible, ordinary 
body fiberglass resins, plastic body 
fillers and glazing putty will crack. 
Right now, the only manufacturer that 
makes appropriate repair materials is 
3M, at least as far as we're aware. The 
car companies all recommend these 
products for their warranty repairs. 

The products you will need are list- 
ed at the end of this story. To find a 
place that sells them, look in the Yel- 
low Pages for an auto parts store that 
caters to the body-shop trade. It'll 
have paint and painting supplies. 
Sometimes you can find a paint store 
that also sells automotive paint and 
supplies. This type of establishment is 
used to dealing with professional body 
shop staff, not do-it-yourselfers, so 
don't expect to ask a lot of questions. 

Most body-working materials are 
marked "For Professional Use Only." 
Not to worry, they're not Kryptonite. 
Use common sense and the same care 
you would with any epo.xy resin or 
paint with volatile solvents and fine 
particulates. Avoid skin contact with 
the uncured resins. Work in a well- 
ventilated area or use an activated- 
charcoal painter's respirator to avoid 
inhaling fumes from the spray gun. 
Disposable respirators are priced 
very reasonably. If you plan on doing 




Use fiberglass cloth and the special epoxy to reinforce the broken areas. Use your 
squeegee to work the resin Into the cloth. 



a lot of bodywork in the future, spring 
for a better one that uses replaceable 
activated-charcoal cailridges — it'll be 
cheaper in the long run. If you're 
sanding, wear a particle mask. The 
store that sells you supplies should 
have all of this equipment. 



Plastic primer 

It's possible to repair small cuts, 
holes, abrasions and other light dam- 
age without removing the bumper 
from the vehicle. However, if the cut 
is longer than an inch, or it extends to 

(Please turn to page 108) 
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THE SWEET SMELL 
OF SUCCESS^ 

H. UPMANN CHURCHILL 



Savor for yourself the sublime smoking experience of the S'A" x 46 ring 
H. Upmann Churchill. Smoked by successful people and men of 
decision from Maine to Monte Carlo. A favorite of diplomats, 
executives, thought leaders and trend setters, it's the 
ultimate of smoking pleasure and satisfaction. 
"When a cigar can make you forget 
Havana, that's true 
one-Upmannship." 





MY INTRODUCTORY OFFER 
TO NEW CUSTOMERS 

7 Upmann Churchills for $15.00; 
Regular Retail $27.00. 




P.O. Box 31274 • Tampa, FL 33633-0537 • Dept. T292 

Send me 7 Cameroon wrapper, H. Upmann Churchills (N06822) For Si 5.00 + S3.95 shipplna 
(Florida residents add 6% sales tax + appropnate county tax). ONE ORDER PER CUSTOMER 



My Name 



My Streel Address 



Apt 



City 



America's Oldest Mail Order 
Cigar Company. Est. 1915 



" ■' .. -fSiiii o*.**Co., Inc. 



Daytime Phone # ^ I 

J S18.95 Enclosed. Charge to my QviSA □MasterCard □ AmExpress □ Diacovar 



Signed 



Ciedll Card No (Print All Digits) Exp Dale 

OFFER EXPIRES S/«7 • OFFER NOT AVAILABLE TO MINORS • OFFER GOOD ONLY IN THE USA 



1 •800-237-2559 Dept.-T292 Fax: 813-882 4605 



CAR CARE 




The spot repair putty can then be used to fill In scratches, pinholes and small 
Imperfections. It's easier to sand than the repair epoxy. 



the edge of the part, youH have to re- 
move the damaged component so you 
can reinforce the back side of the re- 



pair with fiberglass cloth. 

As noted above, most flexible 
bumpers are nothing more than 



bumper covers backed up by other 
plastic components, a steel structure 
and collapsible bumper mounts. If you 
are unsure how to remove the bumper 
or how to remove the flexible cover 
from the bumper structure, consult a 
service manual. 

A special adhesion promoter must 
be used between all the sanding 
steps on parts made with polyolefin. 
Therefore, you'll have to determine 
if the part you're working with is 
a polyolefin plastic before you begin. 
In many cases, the letter symbols 
TPO, PP, E/P or EPDM will be clear- 
ly marked on the inside surface of 
the plastic. Any of these indicate that 
it is a polyolefin plastic. If you can't 
find letter symbols on the part, sand 
the plastic with a 36-grit, 3-in. disc 
using a drill motor. If the plastic 
melts or smears, it's a polyolefin plas- 
tic. If it sands cleanly, it isn't. 

Don't confuse pliable plastic body 
parts on or around the bumper with 
the sheet-molding compound (SMC) 
or fiberglass-reinforced polyester 
(FRP) parts commonly used on fend- 
ers and doors. These rigid, composite 
materials are identifiable by the fiber- 
glass strands visible at tears or 



NOW AVAILABLE IN 




t 



For the latest >HTT^ff^ 
automotive news, ^^Wtttf^ 
daily technology updates, J/'XJil 
digital videos, free software and 1 
more, drop into Xb& PM Zone, I 
Popular Mechanics' all-new home |^ 
in cyberspace. It's part of the L 
Internet's World V/ide Web, the I 
fastest-growing communications I 
medium on the planet. , / I 

TO ENTER THE ZON^: ' 

Launch your World Wide Web browser y 
and open the 
http://popularmechanics.com v 

4 
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FORUMS. 
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Sand a "V' shape Into the bottom of the crack. The repair epoxy can then be used to fill 
In the area. Walt for the resJn to cure, then sand. 



holes, and they require a different re- 
pair method. 

Getting started 

Once you've determined the type of 
plastic you're working on, wash all the 
dirt and grime from the inside and 
outside of the part with soap and 
water. After the part dries, clean the 
area to be repaired with a specially 
formulated adhesive-cleaning solvent 
to remove any grease or tar. Be ab- 
solutely certain the area is completely 
clean — don't even touch the area 
with your fingers after it's cleaned. 
Use clean white paper towels, without 
any printed pattern, to apply the 
cleaner and to dry it off. Greasy shop 
towels, or any other source of contam- 
ination or oil, will prevent adhesion 
between the repair materials and 
the base plastic of the bumper, giving 
you at best a short-lived, sloppy-look- 
ing repair. 

To reinforce the back side of rips, 
cuts, holes and tears, grind the back 
side of the area surrounding the dam- 
age with a 36-grit disc, making sure to 
leave a rough area of at least IV2 in. 
surrounding the damage. Don't grind 
all the way through the part. Just 



rough up the surface. Next, cut a 
piece of fiberglass cloth tape to fit 
over the area. Again, keep the area 



and your hands squeaky clean. Leave 
the fiberglass cloth in its original 
packaging until you need it. Cut the 



^^?(WEKguide Ta Autdmqb 



Let our research help you navigate the curves 
on the road to buying your new car or truck 



CD-ROM features J.D. Power and Associates 
survey results, speciticatlons and descriptions 
ot every new car and truck sold in the U.S. 



'"KmRguide 

Ta Automobiles 




Our exclusive Power Profilers'" asks you questions 
and tlien searcties ttie database to provide a list 
of vehicles that best suit your needs. 



Hundreds of Full-Color Photos • Video Clips • 
Variety of Games • Oemo Software • Hybrid: 
works on Windows. Macintosh and DOS 



J D Power and Associates has brought the 
voice of the consumer to the auto industry lor 
2B years— now you can tap into this intormation. 





COMPARISON 


a 








PtRrOHM 





INTERACTIVE 



QuiOC From 
The iimoustrv 



On 
Customer 
satisfaction 




IDKMR 

Jaw* ft'tioti&Ti** 



THC voice or THE CONBUMCIt 





call: 1 800 288 6347 

Or check out our Web site at tittp://wwvir.idpower.com 



19.95 

'plus $2.95 S&H 
CA. CT. Ml ft NY 
residents add sales tax 

m POWER 

yAND ASSOCIATES* 

30401 Agoura Road. Agoura Hills. CA 91301 
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cloth with clean scissors on a clean, 
grease-free countertop. Then, thor- 
oughly mix together equal amounts of 
the 2-part repair filler. (If you're 
working with polyolefin plastic, spray 
the repair area with adhesion promot- 
er and let it dry.) Next, use a plastic 
spreader to apply the filler to the area 
before applying the fiberglass tape. 
Once the tape is pressed down, apply 
filler to the top of the tape, using the 
spreader to force filler into the cloth. 

It takes about 30 minutes for the 
filler to set thoroughly at 70° F, but 
temperature and humidity affect set- 
up time considerably. If you need to 
work in the winter, take the parts and 
repair materials into a heated area 
hours ahead of time to let them warm 
up. If you're forced to work outside, 
the temperature should be at least 
65° F. At lower temperatures, the 
resins will take longer to harden, and 
they may never develop their full 
strength. If the part is badly dam- 
aged — say you're reassembling a 
bumper cover that's been broken into 
two or more pieces — it may be neces- 
sary to repeat the grinding/squeegee- 
ing/cloth routine several times to 
achieve adequate strength. You may 
need to fasten the bumper cover down 
to something to hold the correct shape 
and alignment while the resins cure. 
Once they're set, there's no chance of 
realigning them — so work carefully. 
Because you're working on the back of 
the part, be thorough. You also need 
to take care while working around the 
areas where the bumper is bolted to 
the mounting to be sure it fits proper- 
ly when you're finished. 

Once the reinforced area has set 
completely, check the stiffness of all 
the repaired areas and make sure the 
cover fits over the bumper. It may be 
necessary to repeat the preceding 
steps, adding one or more additional 
layers of fiberglass cloth to build up 
sufficient strength. Just be sure to 
roughen the surface with sandpaper 
to get good grip. Allow adequate time 
for each layer to cure before adding 
the next. Flip the part over, and use 
the 36-grit disc to grind about IV2 in. 
around the damaged area to remove 
paint and create a rough, tapered low 
area for the filler to adhere to. After 
grinding, featheredge the paint around 
the damage using the random-orbit 
sander and a 180-gint disc or a rubber- 
block Sander. Featheredge for several 
inches surrounding the repair. Blow 
dust and debris away with an air hose. 
Squeeze out equal parts of the filler 
and mix it thoroughly. Use adhesion 
promoter on the polyolefin parts and 



then spread the filler on the repair, 
taking care to leave it slightly higher 
than the surrounding area. If you've 
ever applied polyester body filler or 
glazing putty to a repaired steel body 
panel, you'll feel right at home. 

Going for the finish 

After the filler has cured, use 240-grit 
discs to sand the filler flush with the 
undamaged surface. Fill any pinholes 



or other imperfections by applying 
putty with a plastic spreader. After 
waiting at least 15 minutes for the 
putty to cure, sand the surface with 
your rubber block and 80-grit paper 
to achieve a smooth contour. Sand out 
the 80-grit scratches with 120-grit 
paper. Then, apply a double wet coat 
of the coating material, and wait 10 
minutes for the coating to "flash" dry. 
Then, apply a second coat. After 45 




An adhesion promoter should be used to make sure the repair materials and paint win 
adhere. TTils Is rtecessary with most plastics used to make bumpers. 



Where To Find It 

3M flexible-parts repair products 
are available at auto parts and 
body shop supply stores under the 
following part numbers. 

Product Part No. 

P.R.O. Fill E-Z Sand; 05895 
2-part flexible-parts 
repair material 

P.R.O. Fill Putty; 05903 
Fills scratches and pinholes 
in repaired bumper 

P.R.O. Bond Polyolefin 05907 
Adhesion Promoter; 
Used on polyolefin parts 
after every sanding step 

P.R.O. Tect 05905 
Flexible Parts Coating; 
Seals area after repair 
to prevent lifting and 
bull's-eyes after painting 



minutes of drying time, lightly scuff 
sand the area by hand with 320-grit 
paper, being careful not to break 
through the coating. The bumper is 
then ready to paint using color coats 
recommended for plastic body parts. 

The painting operation will proba- 
bly have to be done at a body shop, 
but you can prep the part by sanding 
its entire paintable surface with 400- 
grit wet sandpaper. Minor imperfec- 
tions can be filled with more repair 
putty. The body shop will then have 
to prime it and spray it with a paint 
that has a special additive to make it 
slightly flexible. 

If you're tempted to just touch up 
the panel in the affected areas with 
a spray can of aerosol touchup paint 
from the auto parts store, fine. Just re- 
member that the panel is flexible, and 
the touchup paint won't last. In addi- 
tion, it will be very difficult to feather 
into the existing flexible paint without 
leaving an ugly, low-gloss edge. ■•• 
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. . . Foley-Belsaw, world leaders in 
training since 1926, provides at-home, 
"liands-on" training in high demand 
fields where you can start your own 
business for less than $50. 

If card is missing, utile to: Foiey^Betsaw Company, 
6301 EqullabU Road, Kansas City, MO 64120 



Your Foley-Belsaw 
diploma is respected 
worldwide 



Upon graduation 
you'll receive this 
distinaive diploma, 
a symbol of 
achievement that is 
respected worid- 
w idc. The Foley- 
Belsaw Institute, in 
business since 1926, has consistently 
maintained a reputation for quality and in- 
tegrity that is recognized today around the 
world. 

on mkf^ ma unoc uucnouATv^ki 



Send for your free opportunity kit postage-free 



Complete and return this postage-paid card or write and mail your request 
to Foley-Belsaw Institute. 6301 Equitable Road, Kansas City. MO 64120. 

Yes! Send me the following opportunity kit: 

(Check one Free kit only) 

□ Locl<smithing, Dept. 12774 □ 

□ Small Engine Repair, Dept. 52656 □ 

□ Saw & TiDol Sharpening, Dept. 21600 □ 

□ VCR Repair, Dept. 62461 □ 

□ TV/Satellite Dish Repair, Dept. 31233 □ 

□ Gunsmithing, Dept. 92265 □ 

□ Woodworking, Dept. 43535 □ 



\i n n il r/ 



Upholstery, Dept. 81204 
Vinyl Repair, Dept. 71137 
Electrician, Dept. 95045 
Computer Repair, Dept. 64358 
Computer Programming, Dept. 35181 
PC Specialist, Dept. 38038 
Networking Specialist, Dept. 39026 



1 understand there is no obligation, 1 pay no fxistagc, and no salesman will ever call. 
NAME 



STREET. 



nTV/<;T4TP/7IP 



Anyone CAN 



rr;NO 



NEEIKD 



Whether you're considering a career move or seeking 
ways to augment your present income. Whether you're a 
retiree, a recent graduate, or a hobbyist . . . you'll appreci- 
ate the unique approach of Foley-Belsaw's training pro- 
grams. You gain skills quickly in your spare time at home; 
you can even earn cash while you learn! There's no 

...Choose from the following profitable fields: 



"classroom pressure" ... no fierce competition . . . you 
set your own pace, your own study style. Foley-Belsaw 
also provides "extras" other courses don't offer: a 100% 
money-back guarantee; all the professional tools and 
equipment you need at no additional cost; and stejvby- 
step instructions on how to start your own business. 
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LOCKSMTTHING 

It may surprise you to Icam there's only 
one qualified locksmith for 
^^^^^H every P.OOO people in the 

United States And as millions 
of Americans seek more pro- 
tection from rising crime, lock- 
smiths are now enjoying more 
business and higher profits 
than ever. Foley-Belsaw will 
make you a "pro" and also pro- 
vide a course in Burglar and Fire Alarm Systems 
at no additional cost! 

Small Engine 
Service & Repair 

Even simple repair jobs cannot 
be performed by the average 
small engine owner With over 
65,000,000 small engines in use 
across the nation (and that 
number grows by 1.000,000 
each month), it s easy to see 
why small engine repair and 
service is a golden career op- 
portunity. M^ith specialized skills and knowledge 
you can cam as much as $49.94 for a simple 
tune-up that will take about an hour of your 
time. 

Professional Saw 
. .jw Tool Sharpening 

1 nagine a business where 90 cents out of every 
dollar you take in is cash profit! Best of all you_ 
work right at home; all it takes is ttTJ' 
a comer of your garage. Typical 
earnings are $ 18-$30 an hour Mbir. 
and more . . . and you are in 
charge. Foley-Belsaw provides 
everything you need to master 
the craft, including your own 
professional Sharp-All machine. 
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VCR Cleaning, 
Maintenance & Repair 

With more than 77 million VCRs currently in 
use, VCR maintenance and 
upkeep is clearl>' a great career 
choice for the 1990s! And you 
need no prior experience for 
success. David K Knowton, 
New York, tells us "1 thought 
you had to be a wiz' in elec- 
tronics to succeed in VCR 
repair. Nothing is further from 
the truth." 

TV/Satellite Dish 
Service and Repair 

You see them popping up in yards all over 
town. The market for satellite dishes will coiv 
tinue to grow to satisfy' the demand for variety 
in entertainment. Get the skills you'll need to 
profit. 

Professional 
Gunsmithing 

Skilled gunsmiths - when 
you can find one - charge up 
/ to $50 per hour for simple 
repairs. That's money you 
can put in your pocket with 
the training you'll get 6om 

Foley- Belsaw. 

7 Woodworking 
Although you stan the 
Foley-Belsaw course with the 
simplest of projects, youH soon 
be crafting mortice and tenon 
joints and creating heirioom- 
quality furniture diat can trans- 
late into thousands of net-profit 
dollars. The course is also ideal 
for the do^t-yourselfcr. 
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8 Upholstery 
As fumitiire prices rise 
and quality noticeabty de- 
creases, more and more indi- 
viduals and businesses are 
turning to skilled craftspeo- 
ple to restyle and upholster 
furniture, much of which 
would haw been discarded a 
few years ago. With the 
Foley-Belsaw course, you 11 become an uphol- 
stery professional, utilizing your knowledge 
for a full-time career, part-time career, or a sat- 
isfying, money-saving hobby. 

Vinyl Repair 

A fascinating business 
: will lead you to a prof- 
itable career repairing vinyl 
and similar materials. No ex- 
perience necessary. You get 
everything you need and all 
*^ " it takes is a little practice 
and you're ready for your first repair job. 

1 r\ Electriclvn 

XV-/ Start a business of your own or 
you can work for others. Your work is al- 
ways in demand in either the commercial 
or residential field. Either way you can 
make top dollar as a trained electricain. 

n Computer Repair, 
Maintenance, Upgrade 

The personal computer today i s the s undard 
in businesses and homes 
This course will provide m m 
with the skills needed to 
handle the installation, ni.iuv 
tenancc and repair of ne^ 
systems as well as the abilii> 
to upgrade older systems to 
new capabilities. 

1 ^ Computer 
J.^ Programming 

It's a fact: Computers are 
H^r more widespread than ever 

^ before. And programmers 

with the right skills com- 
mand top dollar for their 
work. Learn the languages 
most in demand — Q Basic, 
C, C-t- and C++ — and 
watch your income soar. 

BPC Speclujsts 
Take command of your income in 
a career witli great opportimities. Learn 
word processing, spreadsheet and data base 
applications It's easy with the Foley-Belsaw 
method of training. 

Networking 
Specl\lists 
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You'll leam the skills re- 
^ quired to make big money 
tying Personal Computers 
together to make high tech 
efficient operating systems. 



CAR CARE 



NEW PRODUCTS 

IMPROVE 
YOUR CAR 



Battery-Drain Protector 

If a dead-battery no-start conjures up 
visions of stuffing your car into the 
nearest crusher, chill out. Priority 
Start monitors and conserves your 
battery power. When it senses that 
the power has dropped to a critical 
level, the unit automatically discon- 
nects the battery, leaving enough 
juice for starting. The device auto- 
matically reconnects your battery 
when you press down on the brake 
pedal and turn the ignition key. 
Priority Start fits all batteries, costs 
$54.95 and is available from BLI 
International, 17939 Chatsworth St., 
Suite 521, Granada Hills, CA 91344; 

800-780-8276. 




Air Filter 

When not just clean air — but more of 
it — is desired, K&N's Filtercharger 
Injection Performance Kit for 1993-95 
3.4-Hter V6 and 5.7-liter V8 Chevrolet 
Camaros and Pontiac Firebirds is 
said to add 19.3 horsepower at the 
rear wheels. The manufacturer says 



the kit flows 40% 
more air than the 
stock assembly, is 
emissions legal in all states and 
includes all emissions-control 
hoses and mounting hardware. The 
Filtercharger is $345 at auto parts 
stores. For more infomiation, contact 
K&N Engineering, P.O. Box 1329. 
Riverside, CA 92502; 800-858-3333. 







Ttuck Cap Roller 

Truck caps add a world of versatility to your pickup. Unfortunately, installing 
and removing them can send you truckin' to your local chiropractor. Truck Back 
enables you to roll your cap in and out of the bed in about 2 minutes. It uses a 
removable, lightweight fiberglass bed insert attached to a system of rollers and 
retractable legs. Models are available to fit conventional fiill-size caps, and the 
company plans to offer caps for compact models. The unit costs $1150 and is 
sold by Truck Back Inc., P.O. Box 100, West Jordan, UT; 888-878-5225. 

Electroplating Kit 

To transform dull or corroded metal parts back to a brilliant luster, you can 
either send them out to a plating shop or replate them yourself. Eastwood's 

Tin-Zinc Electroplating 
Kit gives you the replat- 
ing works: container, 
electrolyte solution, low- 
voltage battery, anode 
bar, wire leads, gloves, 
goggles, polish and in- 
structions. The kit will 
plate dozens of small 
parts of almost any met- 
al, including brass, cop- 
per and steel. The kit 
costs $69.99 and is avail- 
able from The Eastwood 
Co., Box 3014, Malvern, 
PA 19355; 800-345-1178. 

Impact Lug Socket 

Ever change a flat and have the lug nuts roll all over the place, like dice on a 
Vegas gaming table? The Load-A-Lufi is a lO-in.-long impact socket that inter- 
nally stores up to 12 lug nuts 
as they are removed. The 
■ipring-loaded retainer 
then ejects one nut at a 
time, as needed. A 2- 
piece socket set holds 
74- and Me-in. and 
and 21mm sizes. The 
set costs $99.50, plus $8 
shipping and handling, from 
Big Lug Tools Inc., 137 Belle 
Ct., Oregon City, OR 97045: 
888-244-5848. WM 
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Prostate Relief Naturally 



.It's a known fact. If you don't 
already have a prostate disorder and 
you're over 40. it's a two to one bet 
that you will by the age of 59. Most 
American men suffer from enlarged 
prostates by the time they are 65. 

It begins with mild discomfort, but 
as the years pass, it can become 
disabling. The second most 
common surgery for men over 65 is 
prostate surgery. This surgery often 
causes loss of bladder control as 
well as sexual problems, including 
impotence. 

The highly touted prescription 
drugs usually don't end the 
suffering, though if taken for a long 
period of time, they may halt the 
swelling. However, the side effects 
include a diminished sex drive and 
inadequate erections. 

Many scientists feel that prostate 
problems can be deterred or the symp- 
toms relieved by supplying the 
prostate with the nutrients it needs. 

Important scientific research has 
demonstrated that you can safely 
relieve the problems associated with 
prostate malfunctions. The results of 
this research have been published in 
The American Journal of Gerontology, 
The British Journal of Clinical 
Pharmacology, and in publications of 
the National Cancer Institute. 
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Men taking Pymoxin Say: 

Stop the repeated 

trips to the 
bathroom every 
night! 

Halt the burning 
feeiing during or 
after urination! 

Regain biadder 
control! 

Completely empty 
your bladder! 

Regain firm 
erections and 
become virile again! 



This research shows that some natural 
herbs and minerals can substantially 
shrink the prostate, thereby improving 
urinary flow and reducing discomfort. 

The most up-to-date formula contain- 
ing the nutrients needed by the 
prostate is Pymoxin from S & G 
Laboratories. Pymoxin is a nutritional 
"safety net" for men who have or want 
to avoid prostate problems. Pymoxin 
contains Serenoa serrulata and 
Pygeum africanum. This team of 
jx)werful ingredients has been shown 
in rigid scientific tests to shrink 
swollen prostates. 



Sidney L. Snow, M.D., 
a urologist, says: 'An 
astonishing 80% of 
men will eventually 
get a prostate disor- 
der Prevention is the 
key. For rnany patients 
I see in my practice, 
the Serenoa con- 
tained in Pymoxin has led to significant 
improvements in nocturnal frequency, 
urgency and, even to some extent, 
potency furKtions." 



The least expensive insurance against 
dreadful prostate problems is 
Pymoxin, which costs as little as a 
dollar a day. If you are not satisfied 
for any reason, you can return the 
unused portion within 30 days for a 
fiill product refund. 

It's obvious why many men over the 
age of 40 are taking Pymoxin daily. 
For protection and relief, order 
Pymoxin today. 



"The doctors wanted to per- 
form surgery on me, but now 
Pymoxin has virtually eliminat- 
ed all the problems I was hav- 
ing. You saved me a lot of pain 
and a big medical bill." 

—Mr. D. Goris. Hawaii 



"/ stopped taking my prescrip- 
tion and started taking 
Pymoxin, In just eight days, I 
had my first undisturbed night 
of sleep and began urinating 
normally.' 

—Mr. T. Szilas, California. 



The second day after taking 
pymoxin, the pain and throb- 
bing declined and urination 
became easier After further 
use, everything got better and 
better, plus I became a man 
again (sexually), I can't thank 
you enough.' 

—Mr. W. Simms, Virginia. 

'In just 14 days of taking 
Pymoxin. I can sincerely tell you 
that the difference is astonishing. 
I've stopped waking up at night, 
and the discomfort is gone.' 
—Mr. M. Samacona, N.Y. 



S & G Laboratories, Dept. 308 

368-253 College SI , Toronto. ON, M5T 1R5 
□ Six-month supply only $109 95 (save $70) plus $4S & H 
J Two-montli supply only $49 95 (save $10) plus $4S & H 
J One-montti supply of Pymoxin only $29.95 plus $4S & H 
' The IS CMsecf on itie recommended mmmm dosage 



Check enclosed $_ 



. or bill my credit card: 



(Use two 32e Stamps when mailing your order to Canada) 

Visa/MC/AmEx/Disc Exp. 

Name 



Address 

City 



State 



-Zp- 



Or call 1-800-406-1307, Ext. 308 
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PM Buver^s Guide 



For advertising rates please call or write: Barbara Jones. Mail Order Manager, 224 W. 57th Street, New York, NY 1001 9. 
Phone: 1-800-669-1251 or 212-649-3136; Fax: 212-586-5562 



OWN A 
MACHINE SHOP 



Tbe Snilni 3-lo-l lalte-mill-drill u ^ 
llm IN all 3 basic i 'l' 

machine tools in one fffaEl 




machine 

easy-fo-use benchtop 
machine Have tun, 
save money and time 
too. Thousands sold 
For shop, business, 
home. 



Four machines to ctnose from starling al S895' Backed 
by servKe. training, txjoks, njeos. customer tmttine 




800-345-6342 '^r 



Depl PM12 POBox 1517 
Ann Artxir, Ml 48106-1517 



Xjke omvng a machine shop' 




STEEL RUST REPAIR PARTS 

Restore your car. van or truck to showroom condition 
with TABCO parts. Over 100.000 domestic and foreign 
parts, available for immediate delivery 

Serx) $5 (refundable with order) for illustrated catalog 
with iristructions to install TABCO parts. 

(216) 729-5151 

11655 Ollicolhe Rd. • Dept. PtM • Chestertand. OH 44026 



I Discover Houu to Hover 

I CorrYvehcnstve tnformotton Pock 
Sn US. (15 Foreign (fWundoblc) 
nfl<€i. VIso. MostarCord 

I D«ai«/^ips ftvoikible 



neoteric Hovercraft, Inc. 



Converters & Descramblers 
Call 1-800-715-6789 




MA 1 Flight Jackets 



Id 



m 



$39?? 



l>« Ua4 JocM IMIWK 
Wt IMon Oulit Bsi 
tuM* tnarm 130104 
100% My fa IrauloM 
M Colli. CiM * (Mil 
Ml Omw avp« FdcM 



lrtH^arMn4HM ihwXilhw^ XXM. 
VSA. 



A.B£. • P. a t« 2ni • AsUsiid. KT4II05 
l-S00-325-04t2 

http://WWW.WWD.NET/ABC 



Make '25 to '100 per hour 



with Va4l^^9|iiiif 

Ves It s really possible by miking and 
selling bnglit colo'lul Bidge-A-Mmit 

budons Buttims are proven 
money makers al lairs Ilea mar- 
kets conventions, or anywhere 
people congregate They re 
last and easy to make mm 
BaOge *-Minit and inexpensive' 

Send lor a FREE full cokx 
catalog or send for a 
Starter Kit. only S29 95 
plus S4 25 shipping (IL 

residents add $1 87 tail 

Badge-A-Minlt. Depl PfW1296, Boi 800. USalls. IL 61301. 
fMione 1-800-223-41 03 





GO-KARTS 



Over 20,000 
Parts • Kits • Engines 



ISO pa(;k t at\L()(; %s.m 



Order catalog by phone on 
VISA / MASTERCARD / DISCOVER 

or send $5.00 to: 



American Power Sp«>rt.s 

llim Kinsm.in Kil Ncuhiin. OH -UOh.i 

(216) 564-7254 



IT FLOATS! 




ITREilUYFLOATSI 



Only MAX gives you six-wheel drive, all the time. 
Only MAX goes directly into a pond, lake or stream. 

The MAX II holds two people, the MAX IV holds four. 

And, prices are lower than Japanese built 
four-wheel drive ATV's. 

Ask about our credit plan, with no money down and 
as little as $130 a month to qualified customers. 



ARacrwrtiVM 
60 Depot Street 
PC Buffalo, New lUxK 14206-2204 U.SA 
VCC PUASE SEND ME UTDMIWff 

I tuo PRICES ON Ml mm max mooels 



Name 



Address 



City . 



State 



-Zip. 



For Literature and Prices 

Call Toll Free 1-800-25&-2511 i p^^ne , > 

or mail tlie coupon today. L_________„ J 

Made In the U.S.A. for 27 yean, the worid'i largest manufaeiurer of tix-wheel drive, ampttibtoas traMcte*. 



, . YOU cm 

V CHAI\IGE IT... 

but you can gauge itA 
test it, measure it, \ 
monitor it, record it, 
project it, extrapolate 
it, computerize it...« 



with the 

Wciitlicr \V Izard ID 

Irom 

DAVIS INSTRUMBUTS 

l-aOO-678-3669 

. PM672Y' ,• 

' ; i_i ' - - 



BUILD A BEHER BUILDING 




• Eon to AsswnUe 

• Qukk Oelhfify 
• Buih to Ltnt 

• Strmghi ShI« 
^ • ItiBstes 
F 'AIISImI 
• 20 Yeof GuaontM 



GUARANTEED LOWEST PRICES 



PACTORV DIRICT 1 -800-668-5422 



Siitt SOO- 70,000 to. h. 
• StraMtsI for Wind t Smw 
•HH*y22, 20t ISgatlttt 

" " le free 



STW. BUIUXHGS 

lillp//m,i«Mnlc<l (OB 



iiiriK 

PIONEER 



SALE PRICE 



Ml nAMni -30' X 40' 

♦3,988" 



wmmmt-irsmt! 




HOMI GUARD 

The pump that 

pumps water . . . 

with water 

PAfT, lASY 

INSTAUATION 

On guard 24 
hours a day. 



Ho etectr)city required. Wortu during power failures. 

Helps eliminate flooding In basements, cellars, etc. 

The automatic sump pump that wotVs with 

munictpal household water pressure. 

The ideal economical standby to an electric pump. 

Constructed of Anti-corrosive materials. 

1 year limited warranty. 

Can be used with any brand o) pump. 



Hilo Industries 



60S South Adams St., Dept. PM 
Laramie, Wyoming 82070 
(307)745-5999 • FAX (307) 742-5999 

Great 

v-om Christmas 
!':"-''^ss,,^^"' ^«der , c,o. Gift! 




$389.i 



ana 



Over 17,000 Benders 
In use today! 



OPTIONAL SCROLL 
ATTACHMENT 
ADD $98." 





How would you 
like to work from 
your home in vour 
underwearr 



You could if you were 
one of the 25 million 
Americans who are 
now working out of 
their homes. Get the 
scoop on the work-at- 
home market from 
two free cassette tapes. 
There is absolutely no 
obligation. eCBSJ 



Col for FREE cassettes 
1-800-343-8014 ext. 3040 



Celebrate July 4th & All Events 

CARBIDE CANNON 

BIG BANG! ^ $119 « 





BANG! H<vc 
a bang-up lime al special 
events. U$es powdered 
carbide ammo Hundreds 
of shoit for few cenii. All meial conuniction with large, 
rugfcd cast-iron wheels. Machined beau mechanism for easy 
loading and firing. Authentic tum-of-century design. Hand- 
some decor when not in use Made m USA to last a lifcnme 
Available in 3 size}: 9 " cannon. poatpaid: IT" cannon. 

Stl9.9S poatpaid: li" cannon (shown heie) with rapid finng and 
automatic loading. $II9.9S postpaid. The larjiei the cannon 
the louder the bang' CarMde ammo, about 100 >boU, UM; 
3 packa for SISiW. Send check, money order or call Visa. 
MasteiCaid accepted by mail or phone Give card number A 
eiplration Money-bKll guarantee Send for FRiX CATAUX:! 
The CWHUVI Co, Inc.. Dtpt FM. PC Ban 4K. BriMtok M IMI* 

★♦Call l-800-987-BANG(2264)** 



Quik-S 





12x20x8 $589 '' ^ ^ 12x20x8 MOT 

Don't leave vour valuable DOS»8 gloni uncovefwl 



• Durr GAlVftinD PIPt 

• THCK GAUGE (XNin ■ IN BATED 

• PAOIKTS FROM WIND. SNOW, SUN. 
KAIN. SAP ( tlCH UTtU CXTTRSl 

■ 7 VEAD WAMVMTY 
> 30 DAT MONEY BACK OUARMTEE 
ON SIANDABO sots 



NEWI ROLL-UP DOOR 
MECHANISM 

STOPS H AM* fVSltON 
FITS Ul MANUrACTUaiS 



10 



$79.00 



Easiest asscintaly of nny shelter No power tools. 
JUST BOLT TOGETHER 



1 -800-21 1 -3730 

DEAURS/IXPOHTtRS WgUXIMil BUY OWECT FBOM FOCTOWY 



CONVERT YOUR TRUCK INTO 
A 4,000 LB. DUMP TRUCK! 



715 




Inctaas Mnrfy on 
•« trucU twtiM*r> 
1973 < IWS' 



Kit comes complete with 12V hydraulic pump i leservoir. 
hydraulic hose, dash-mounted toggle switch, electnc awing, 
mounting hantware. 4.000 lb scissor lilt, cylinder t eisy- 
lo read instructions 

" CALL TOLL-FREE; 

1-60fr«5»-«3O1 

PH (817) $38-56*3 
TEXAS I8'7)S3»43B2 

HENRIETTA. TK 76365 ^ 




EXPRESSWAY 287 



CHANNELS 



EQUIPMENT 

SAVE $1000'* 




MEGA ELECTRONICS 



1-800-676-6342 



One year warranty 

CALL NOW! 



WOOD HEAT 

• Never be cold again! 

• 20 year warranty 

• Heats entire home 
> Wood, Wood-oU, 

Wood-Kus mudek 

• Forced Air or 
Hot Water funwccf 

• Uses 1/2 the wood as other brands 
CmB or wrilt for faclor} dirtcl caflof 



r 



Charmastet^ 

2307A HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6766 or 218 326-2636 



BAHERY KEEPER! 

New 12V. AUTOMATIC 
battery charger: 

Keeps the battery warm.. 
Keeps it charged... 
Keeps it ready to go... 
for a day, month, year! 

Bin tkt UnERY KEEPER 
(or ChrMnai! 

Maintains charge automatically 

Fits into glove compartment ^^^^^B 
Sate. UL approved 
for stored cars you 
leave t)ehind 
3 connection modes 
I Ctiarging indicator light. 




SUUP 

STMOBV EOUiPMCNT 



Only 
$49.95 



1-80(M38-1400... 

(or factory direct purchase 



Another hi tech product irom 
JAMfS FLECTflOWlCS \HC 

Maior credit card O.K 



Don'l just hnr SI RROl ND SOi SV -FF.EL IT! 
Tarn yoar ciutiai 1 \ A ( R/RKC tl\ tR inio a htth quillv 
DOLBi'' Prolofk Sarround Sound S)-il«tn at Iht ficlory direct 
price SIW.W - — - 

• 179 Wan Bfcirr' Sabwaofrr 

• Cfnirr chaanri tprakcr 

• Four talelliti sp«Jkcr^ 
Fm fRf.l !>h>pptnt Send SI29.^ ra; 



tiftn at tttt ficlory direct 

>',tf 



IMPULSE Liquidations 17 Abby Rd Latham. NY 12110 
X OK call ISIB) 7S2-774I 



CABLE XV BOXES 



JERROLD 
ZENITH 
TOCOrul 
I OAK SIGIV/IA 



HAMLItME 
PIONEER 
SCIENTIFIC I 
ATLANTA 



r»enmv ot me r rwa****!- 



VISA - MC - COD 



iltUlI 




Jill 



Manufacturer Direct - 
SAVE THOUSANDS! 




• Easy Do lt Yourself Construction 

• Toll Free Technical Support 

• immediate Delivery or Free Storage 

27'x36' $8,385 Value 

WOW $4.295 

34'x48' $13,135 Value 

WOW $6,725 

42'x60' $18,700 Value 

WOW $9.560 

Pckgs. incluiie steal frames & enilwalls, 
shaating & trim. Soma other sizes available 



• I M U SI 



Ii.KCT*«ONIC» 



1-800-843-8275 

FAX 612 544 1835 



PM 



Drought Belief! 



Find all the water you need 

B<^ with a water well you 
I drilled yourself! 
J Since 1962, thousands of gardeners 
I and homeowners have discovered 
r the Hydra-Drill™ secret. They 
drilled their own wells! You 
I ■•W'S^ <^3n, too. Call or write us 

[ today and we'll send you a 

big, free package of 
information about drilling 
your own well with the 
Hydra-Drill" We 
carry everything 
you need for 
your home water 
reauirements, 
I including pumps 
and tanks. 



Ask about our "How To... video! 



Call Today for FREE 
Water Well Drilling 
Information Package 

1-800-333-7762 

(Ask tor Operator 79t6) 

[QapRock 





— •-7916Anderson Road ^ 



Opelika, AL 36802 I 
□ VESrSendttie FREE INFORMATION PACKAGE and. 
I tt>e iUustraled gunie HOW TO DRILL YOUR OWN WA T€R WELL. | 

I 
I 
I 



Pnm N«ma 






Adtfrvaa 




1 






1 


Phonu (must 


• 11 





iiJtiaia«7iiBi 



COMMUNICATION TERMINAL 



! I • I i I I 
I - • • g ( I « 



MEMBER OF THE 
NATIONAL CONSUMER 
CABLE ASSOCIATION 




INTELEStAR" 



Easy to use On-Screen Menus 



With Technology of the 21^ Century! 

Replaces Jerrold, Pioneer and Scientific Atlanta.. 

Features... • Favorite Ctiannel Memory Bank 

• Built in Descramblar ■ Programmable Parental Lockout 

• Computer Interlace • Ctiannel 3/4 Switchable 

• Inlra Red Wireless Remote Control • 750 MHz 

• Integrated Volume and Mule Control • Last ctiannel Recall 

• Ck3ck • Sequential or Direct Ctiannel Access 

• Onscreen Menu Displays For All • HHC / STD ' IRC Programmable 
User Functions • Sleep Timer 

• Audio and Video Ports 
, tree/if^ 1*» ' Switched Electrical Outlet 

• In-View" Pass-Thru Technotogy 

(S^r^B Multi-Vision Electronics Inc. descramblers/ converters 

1 ■00CMB35"2330 II 



aiNTELESTAB JERROLD STAHGATE PANASONIC. ZENITH PIONEER SCIENTIFIC ATLANTA i IN VIEW ai» all lafliBa-ad traOamarla 
All ta«ianc«> to *• aeov* marlnnM a<iuipiT»nl « lo< idanWIcatKin puipoaM only Wa aro m no way implying thai any ol »!• oroducta m our ad 
an on^nal a<»*p<i>anl Mun Vann ElacWKilca it m no way alknalad xnn ma abova m»nlcn«j compani« « corporahona 




NELT METAL! 



Set up complete foundry! Builda low<ost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 

POUND IRON! 

Blacksmithing and forging 
manuals, books, plans, 
projects, and much more! 
Write for a catalog! 



BUILDA 




Build a metal cutting 
lathe, shaper, mill- 
ing machine, sheet 
meul brake, band- 
saw, more! Learn to 

restore machine tools, spin metal, 
more! Build one-lung gas engines, 
Stirling & steam engines, boilers, 
knives, more! Watchmakers' hand- 
book, locomotive construe 
tion, carbon arc torch, scroll 
saw, more! Write! 




WRITE FOR 
CATALOG! 



Write lor your personal copy 
of our giant metal working cata- 
log! Learn secret skills! Hun- 
dreds of guaranteed quality 
books! You'll be amazed! Write 
for a complete catalog TODAY! Do it NOW! 
SEND YOUR NAME AND ADDRESS TO: 



I^METAI BOOKS 



Box 538-FMY, Bradley IL 60915 



CABLE TV 
CONVERTERS/ 
DESCRAMBLERS! 

■ Novavision 5600, 5700, 5800 

5-lot® $195.00 ea. 

■ M40 

10-lot@ $49.00 ea. 

■ TNT Original Digital Dynamite 

1 0-lot® 545.00 ea. 

■ PIO TRIPLE-MODE Add On 

10-lot® $55.00 ea. 

CAU FOR MANY OTHER 

POPULAR MODELS!! 

ALL EQUIPMENT AVAILABLE IN STOCKI 
FAST DEUVERIESI \VE SHIP WITHIN 24 HOURSI 
30 DAY GLJARANTEE / 1 YEAR WARRANTY 

SEND SEU^VUWRESSEO STAMPED ENVELOPE 
|60< POSTAGE) FOR FREE CATALOG. 



I C.O.P I 

1-800-818-2282 

8 a.m. to 5 p.m. CST Monday - Friday 



tech 



DISTRIBUTORS, INC. 

P.O. Box 7424, Algonquin, IL 60102-7424 

NOTE Convwm arW Oewantiim mua l)e USB) atconJrig 10 Tt» f (Oerai 

NO ILUNOIS ORDERS ACCEPTED 



protect V""" 

Starting At $279 



COVER-IT™ ProHdl Cm, TnidB. IIMli. WTt. IIMoit«ClM. P«M. Hot Tito. DMkt, MrplMW. HKWMty. Grttt lor Wortohopi. 
RKlonllon. Pilirtljootlu. SandbHilIng, Camp orTemp. Slwllir. Bovimimrt • toNHiy CortneH, Gmnhou»i» t 
Co»«r-lt twilhitaml Ice, Riin. High Winds. Sun. Sap 4 Heavy Snow! i^fth ^■■■i 

No taiei or permits required lor portable shellers EASY ROLL'UP DOOR^ 

• SIZES from 5' to 60' w. opto 30'h. Any Length flfl^^^BW^ , . » 

• HEAVY DUTY Bolt Together. Galvanized. Stiel Frame ^^^^KTTl^ ' 
Durable Cover i Zipper Door. Cover, last to 20 yean. ^^IH^ I *" 

EMY AMemmy » Anchoring SHIPPED TO YOUR OOORI ^ — , »J W f^QOH 

• Dealers 1 Ejporten Wanted ■ 



MKWKSHOPS 




\mam 



30 DA r MOHEY BACK GUARAHTeE! 



Product Protects Hone Fmm 
Due to WMer Pipe 




NoCufllngo* 
SotdrnifalVMn 
npa llK)iirad lor 
ImtjMUon 



M}tt< 



TTie WATER BREAKER 

Automdllc Watef SJiutoW Fof Vout Homr 



Vluanlll 



Call For Free Brochure: I-800-357-4J79 



An Atfordabto, Parsofial 



Helicopter 




PAJ. lE;xoc>MnFtymal) VOm %*i 
into Pk« k PAL VUpo Cof*o 



f?« vo/tff/or» 

HwUcopt** Corp 



CABLE T.V. DESCRAMBLERS *■ cV„Vs| 






BEST PRICES 142. 
FRIENDLY SRVC. 


[aODAYGRNTY: 
llYR. WARRANTY 


(;i.\M()KI 1 1 1 ( 


I KOMC s 

-1687 %ICI. 




(WIU 
2 YEAR Warranty 



Buy factory Direct 
1-800-932-9344 E>t 



203/931-4754 203/931-4777 



EXT. V 

202 J 



MAN 



FREEr 

uuffKCMircinui 

1*^3 FREE VIDEOS 

imrojurtorv^Bomfi otter 



II Mm Ovstpran. 
in close C snippino. 

ISKWrflBHBvrna 

|Bi»aS31l.Hotnwit.CA 80072 



tBUMTOBEUEUiCIIICIil 



I 



Tom //fnry'i Electrician Training Course^ I 
I Learn a trade! Start your future today in yoiu| 
I home study with animated videos and modules, i 
I Call lor FREE vlil*opr«vi*wlng th«cour«*.' 
[ Call 1 -80^42-2633_lodaj' and ^ started !| 



CABLE 2^TELEVISION 
f^^'i 30 DA Y THIAL 



Wholesale Direct 



• TV Cable Converters 
• "Full Vle^ving" 
* Descramblers 



SA VE SSSS DON'T RENT 



CALL NOW ! 

* lOO % Wamaly 

Credit Cards • C.O.D. 



800-299-7985 

()» \l ll\ 111 ( IKONK s 




COIMVERTERS • FILTERS 

DESCRAMBLERS 



COPY REMi^l I APES WITH OUR 



VIDEO STABILIZERS 




I 



f/7ffCable TV Catalog. 



SAVE $100 S - EVEN S1000 S 
on premium CABLE TV EQUIPMENT. 



I 



MODERIM ELECTROIMIC5 

1-800-906-6664 

2125 S. 156TH CIRCLE • OMAHA. NE 68130 



COMPULIGHT 

patented electronic flashlight 



.17 inches. 



COMPUTER CUP 

lUMAOCi potnn flow 

FOCUSINO LENS! 



• Ualnlalna Brightness 100%-200% Longer 

• Extends In-usa Battery Ufa 50%-100% 



CAD 

LOADER 



Ptan« to bukj and um m your 
omn badiyanl • No machimng 
• Undw tTOO to buMd 



Build It Yourself 
Front End Loader 



m 



P O . BoamOiplLT 




VA 140(3 '1«)MI7.SM7 



an TV 



BuilO Your Own Quality 

AB MACHINE for $10.00 

1 ' steel tubing, padded, head rest, adj., lolds 

tiat parts available at bldg ctrs everwhere. 

Plans $5 00. Kits ■ $18 00 ♦ $7 00 S & H 

Assembled $24.00 * $7 00 5 & H. Money Back Guarantee 

Send Ck. or Mo. to: TKOTKhnolag} • P.O. Bo« 65J2 

Cl»mr*»ler, FL • 14I0O-44M0M 




18" DSS DISH 

Descrambled 



Now 

EQChannels, Movie, Local BiackotJt' 
Sports, Special Evenls.BDSporls 

Buf Net Access CvttTalf 
Wrm tieiGtl OneiHnrWutfi 

OBSOESCRAUBLEIIS 

Vox BM woe ' 170 51 RMarsturg. Fl 33;09 




Suiolcn W Line/HoM $14.95* DOZ. 

Qtmpt Dbl Cl>>j»<i^ $i«.»5' .-looi 




- ^ ^'"^ ^>/'6'.^ 1/4- ^1/16- 




C AO . Build It Yourself 

DIGGER J V^i^'i^r^ 



Plana to buUd and um in your 
own tMckyanl • Salt propalad 

• No macl<rtng • Car lowabia 

• Under t1 .200 ID IxiM • Oaaqn 
use o»ir • yeera • 3-poini Mich 

P.a 80I nt. Oapl P • DaMvMa. VA 24(in • 1 742(7 



► Allows one person 
to lift up to 2000 lbs. single-handedly 

► Over 70 models nfianufactured 
^ Variety of applications available 

► Mounts easily to rear of vehicle 

► Easy to operate 

CALL FOR A FREE BROCHURE OR 
NEAREST AUTHORIZED DISTRIBUTOR 

800/543 8428 or 712/647-2050 
mUUYSATECOMPAIIY 

Bus Bnmn Dr., Woodbln$, lA 51579 



Make and Sell Your 

Own Ornamental ^^9|fe 

Concrete Items! ^^^ss^f^ 



Book at>out Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world s 
largest mold manufacturer 



CONCRETE MACHINERY CO., INC. 



I P.O. Box A99, Hickory. NC 28603 




Train for exciting 
career opportunities! 

Get on a tast track'o a new money-making 



money- 
career ICS can train you at home lor 
a better |ob in any of these fast- 
growing, good-paying fields' 
You can even get a 
Specialized Associate 
Degree at home 
t hrough IC S 



m 




International Correspondence Schools 

Dtpl, APBSB6S. 925 Ojk Slrecl Scianlon PA 18515 

Send Iree lacis and color brochure on ho* ■ ^^n s!u3v .it home lor 
the career I have ctiosen No obligation Checli One Box Only! 



AttOCUTEM$KCIM.IZH) 

HinoioeGt^pnoGRXMS 

□ Business Management 

□ Aixounting 

□ Bus Mflinl —finance Option 

□ Bus Mflmt —Marlieting Option 



ASSOCIATE IN SPECIALIZED 
TECHNOLOCr OEGflEE PROGIUMS 

Civil Engineenng Tectinoiogy 
Mechanical Engineering Tech. 
rj Eleclrol Engineering lech 
Industrial Engineenng Tecti 



□ Applied'Computer Science J Electronics Technology 
CAREER DIPIOMA PROGRAKIS 



□ High School 

□ Auto Medianics 

□ AlrCondWonkig&Refng 

n WiMKWFotKtry Conservation 

□ Home Herti Aide- 

□ Medicil Office Assistant 

□ Professional Bartender 

□ Dental Assistant 
Zl Intenor Cteoratmo 
LJ Electncian 

. J Small Business Mgmt. 
n PC Repair 

□ A« Ced Test Prep • 
Desktop Publishing & Design 

□ PC Fundamentals" 

□ Gun Repair 

□ Electronks 

□ Bookkeeping 
'~ Legal Assistant 

2 Ccmputer-Asssted Bookkeeping 
*For personal enncfiment 

Name 

Addrea 



Clty/Stale_ 
Ptione ( 



J Motorcycle Repair 
J Hotei/Restaurant Mgml 

□ Catenng/Gounnel Cooking 

□ Personal Computer Spedikst 

□ Surveying & Mapping 

□ Fitness 4 Nutntion 

□ TV/VCR Repair ! 

□ OHM Day Care 

□ Ptiotography 

□ Animal Care Specialisl 

□ Freelance Wnter 

□ Ronst 

□ Teacher Aide 

□ Medcal Transcnptionist 

□ Home Inspector 

□ PictossUnal Locksmithing 
C] PilviH Investigator 
COIWUTBIFnOQRMMMG 

□ OufckflASIC 

□ Visual BASIC 
C Visual C+* 

Age 

Apt. i 

Zip 



i1-800-595-5505 Ext. 2077 

' Call anytime — 24 hours a day, 7 days 
a v^eek, OR MAIL COUPON TODAYI 



Cable TV Descramblers 



JERROLD. SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, PANASONIC 



it One Year Warranty on all products IN WRITING I 
ifr Buy 2 SAVE 10% on second unit. 

Easy to install instructions with every order. 
j|» Friendly, courteous service. 



We Guarantee your complete satisfaction with a 
30-Day No-Risk Trial Period. 



^^yi 791 4 W.Dodge Rd.»334 
^ Omaha, NE 68114 









AO, 




















For a free catalog or to place an order call: 



1 -800-729-1 776 
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.^NU-TEK n 

n ELECTRONICS 

Loading wa> u> luccllcncc 'r'^r'T'fl 

A GREAT gift idea 
for that hard to buy for 
person on your list! 




STARGATE SSI 

• Factory Installed -m ^-^ i . 
DESCRAMBLER JNOW Onlv! 

• Volume Control v 

• Parental Control .^v^ ^^f^ 

• Sleep Timer 

• AudioA'ideo Ports 



i$279.95^ 



Nu-Tck Electronics 
sells all major brands 
of Cable TV Kqiiipment 



Open 24 hours 

1-800-568-8351 

Call for your FREE catalog or we art on the 
Internet at http:/Avw w.regisler.coni/nulek 



■Sra DISCOVER 



World's best home 
weather station* 
- only $379 

(Others from $179 

Features superbly accurate: 
• barometric pressure • 3-hr. pres- 
sure change • indoor/outdoor hu- 
Pmidilyt • dew pointt • wind 
speed/direction • indoor and out- 
door temperature • wind chill 
I temperature • rainfallt. 

Instant ac- 
cess to: • cur- 
rent values • 
today's highs 
} and lows • yes- 
terday 's highs 
Iwi*' and lows • 
- long term highs 

and lows • 
time/date for all highs/lows • rain totalst for 
today, yesterday and long term • alarms, and 
much more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

The ULTIMETER 2000 is a great value, 
only $379 + shp g. (tOptional sensors add'l.) 

* Even WeatherWalch Magazine (May. 
'96). known for its hard-hitting, authoritative 
reviews, concludes "the best we have seen." 
Call or write for free brochures 

1-800-USA-PEET 

or 908-531-4615 FAX: 908-517-0669 
PKFT BROS rOMPANV 

1 308-6 1 2M Dons Ave . Ocean. NJ077I2 
\^ Visii our Home Page ai www peclbros.com ^ 



YEAR-END CLOSEOUT! 



if=i 




iteelMaster Buildings at Foctoiy Direct Closeout Prices! 

Easy Financing Avoiloble • Buy Factory Direct • Build It Yourself 




Call now for FREE information and STEc-jnosTCT' 
Save Up To 50% 



1-800-888-4606 



CABLE TV 

CONVERTERS/DESCRAMBLERS 

mi^BUY omecTSsim 

FROM THE WHOLESALER 

COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 
• 24 HOUR SHIPMENTS! 
• 30 DAY MONEY BACK GUARANTEEI 
• QUANTTTY DISCOUNTSI • DEALERS WANTED) 
MASTER CARD • AMEX • VtSA • C O D. 

1-800-800-0766 

KINITRONICS. IMC. 

(NO FLORIDA SALES) 

Hm liite Md iMdel nualw if equipMiii imd ii yMr ra tutf. 
All Shipping & Handling F«es at Custodier's Expense. 
I AnroM imphriiit iMl of Hfvici will b* draiad nwstancc J 



-FULL-VIEWING' CABLE BOXES 
LOWER YOUR CABLI 
; BILL NOW 



Converter Box Catalog 
Open Every Dmyl 

CHANNEL SURFERS 



1 •800-447-7634 





1-800-844-9588 

CompaHble With: 
'Jerrold, Scientific Atlanta, Zanlth, 

Pioneer, Panasonic, and More! 
*30 Day Money Back Guarantee! 
M Year warranty! 
'BEST PRICES IN TOWN 11! 
All Major Credit Cards Accepted! 

Monarch electronics 



WIRELESS DRIVEWAY ALARM 

A bell rings in your house 
anytime someone walks or 
drives into your place 
- Free Literature - 

DAKOTA ALERT, INC. 

BOX 130, ELK POINT, SO 57025 
605-356-2772 




■/ COMPUTER ERASE 
BAD CREDIT FREE 



flNSTANTLY 

■ Add lens of years ol AAA c redit in your cred it tilel 
'"OVERNIGHT 100% Legal lidi#»L40T17 



J Legal 

I Bankruptcy not necessary, 
" Compuler not needed 



I 



ROL BoDC 15374 

^I^DMVIWII^Iw^a^ ^a^V»a^»W09| 



PLAZAC SALES INC. 



Cable TV Converters Plus Parusonic. ScieniiTic 
Ailana. Jerrold. Pioneer and more. Profesiioiul 
Service. Good Pricei. One Year Wmancy - Ship 
CO D. Anv one implying thefi of service will be 
declined sales. Sorry, no New Jersey talcs. Dealers 

PIAZAC SALES INC. 
I -SOO-A-WIRE ^-U (1-800-294-73481 



PUSH & C 

MOTORIZED SCOOTSI 

Fun fot AI AgM 
25 M P.H. 
Ouwt 2 Cyd> Eflgin* 
Wmghi Only 20 Km. 

Mac's Motor Sports 
Wesley Chapel, FL 

(813) 973-7108 



^ Alio moiocaed bake 
■ kia and fotd op bdos 

P.O. Box 7190 
waaiejr chapel. 
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iterjal 



ave on Select Sizes: 

5x36 30x48 40x62 50x120 



FROM: 



ADDRESS 
CFTY 



STATE 



ZIP 



I I Please include tny own subscription at this special Christmas rate 



I I Enclosed $ 



Initial here 



□ -Bill me $ 



•after January 1, 1997 



A Publication of The l-learst Corporation. 

M Tear along perforation. Fold down gummed flap and mail. 
▼ This envelope Is already addressed and requires no stamp. 



POPULAR MECHANICS 



SPECIAL CHRISTMAS 
GIFT RATE 

Each 12 issue 



$ 



gift subscription 

14.97 

Save $5.00 on 
each gift you give. 



Canadnn and loraign subscnptions add $16 
Popular Mechanics 1 296 EX6 1 000 




Every effort will be made to start gift subscriptions with 
the January 1997 issue Orders not received in time will 
start with the next issue — or within 6 to 9 weeks from 
receipt of order If you are renewing your own subscrip- 
tion as well, and we receive your instructions at least 8 
weeks before expiration, we can provide continuous 
service Offer expires 2/28/97. 



Please send gifts to: 
NAME 



ADDRESS 
CfTY 



STATE . 



.ZIP 



NAME 



ADDRESS 
CITY 



STATE 



ZIP 



HAME 



ADDRESS 
CITY 



STATE 



ZIP 



FREE GIFT CARDS! We will send you attractive gift cards so yoo can 
personally announce your gifts For orders received after December 1st. 
we ll send cards in your name directly to your recipients. 



MSTE FLAP HERE 



BUSINESS REPLY MAIL 



FIRST-CLASS MAIL 



PERMIT NO 220 



RED OAK lA 



POSTAGE WILL BE PAID BY ADDRESSEE 




PO BOX 7118 

RED OAK lA 51591-4118 



NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 




Solve your 
Christmas gift problem 

the easy way, 
and save money too... 

fill in and mail 
this envelope today! 

II I I II 



I HOM..U.LT HELICOPTER 

Suprr eaiY, lou -cosi cimstrucllon! 



• Tru» v*rncal fMohl 
CarrtM on* panon 

' Cofnpl«t«G-1 Plant 
Only $24 



VoKrecH. 1-.C 

PO >o« 51 I P • Foll»)on. MP 2I0<7 




WE DARE YOU 




10 find a more intMiu «xp«n«nc« 
ttwi 1 SoodSoti divt Tins is nol a 
Viftub No brMlhing 01 divt Mar 
smm lalu your tnends lor nde-i 
2 1 3 ptrton moMs In production 
una (987 Now buld your own Irom 
a kit lor M ttM pnc«i Into olig $9 96 
?0 mn action vidto S24 95. or bolti 
for S?9 95 OutsKhlTA addSlSOO 
U S dollar monn onkr or Vm only 
Inlernalional VtnlurtCrall Corp 
1?25E SunsalOr SuttSOO 
Wlirwham WA 9822S-3S29 




50x lOOx 12 

$13,478 



BulM n youcM« and am MONEY S.O0O slin. all bon-K>gMtwr ALL 
STEEL BUILOmOS. C*a lodcy tot a pnc* quota and a broctiur* 

HERITAGE Bl'ILDING SYSTEMS 
800-643-5555 



SAWMILL ^3795. 



FREE INFORMATION 
Silvacrall Sawmills 
90 Curtwrighl Or 

Unit 3 
Amherst N Y 14221 
1-800-661-7746 




Cable TV 
Dcscram biers 



We'll Beat Any Pricel 

• 30 Day Money Back Guarantee! 

• Credit Cards/C O.D. 

• One Year Warranty! 

Hive nakc and modd nuniba of equipinent uaed wi yoM • 
CALL TOLL FREE! 

Cable Discount 



■S()()-6<S4-9135 



NO NEW JERSEY SALESI 
Anyone implying Iheft of tovke wiD be denied aaautince 



CABLE TV 

DESCRAMBLERS 




Big Sale 


VtSA-M/C'OISCOVER COD 


FREE Trial 
FREE Catalog 


"/A'/VnKj We Beat ANY Price!! 

rica^e have Model number Uiti m your aria mhen calling 

1.800-535-1843 £/£ 

C>IC Cuiicculs Int Bo. 49S03 PM Myis Mfl '^449 




CABLE CONVERTER 
DIAGNOSTIC TEST CHIP 



lOAD FUU ACTTVATION OF CABLE CONVSHTtR 
WE STOCK A COMPLITt LINE OF CHIPS.TOOLl, 
WIRELISS QUICK INtTALL TCST BOARDS AND 
DIAOWOtTIC CUBia FOR AU. COMVIRTERSI 



t^AMrOMt IMPtYIMO ILltOAL USS WIU Bt *** 
OENIIO SAU.WE SELL PRODUCTS ONLY)! TO 
TECHMIClAMt OR CABL E REPAIR FACILITIttll 



»l IN CUSTOMER SERVICE & TfCH. SUPPORTI 
*AU ORDERS SHIP WITHIN 14HRS, UPS/ FEO-X. 
APRIORITY NEXT DAY SHIPPING AVAILABLE! 
*SALE= BUY f TEST BOARDS AND CET I FREE. 
MONDAY THRU FRIDAY - BAM-7PM EST. 
mrP^WWVV JVMERICANINTERNET.COM/GOCABLE 

3IC^ VISUAL HILe- 

COMMUNICATIONS INC. ^ 

FOR ORDERS 1-800-GO-CABLE 

CATALOG & TECH. SUPPORT 717-620-4363 EST. 1976 




CABLE TV 

Descramblers 

Converters • Accessories 

Renting from 
your Cabie 
Company is 
like money 
down the 
"Tubel" 

Yoi' Now Have A CHOiCE...save money 
by purchasing your cable equipment. 
By owning, you can still receive all 
basic and premium 
scrambled channels 
through your cable 
company. We offer 
the lowest prices on 
all major brand 
names including 
^ Zenith. Jerrold, 
-^C.l'" " Scientific Atlanta. 

Tocom. and Pioneer. 

FREE 30 day trial period and 
1 year warranty. 

So, if you are tired of the rising cost 
of cable TV... 

Call for your FREE catalog today 
Add-on Cable Company 

800/334-8475 

MasterCard - VISA • AMX . COD 

T»« FiWDC<t»» T<i»vitaor Corwny Prot<<wi a^a Cowpeiho'- Aj' ol iW 




Flying 
Fortress 
B-17 




B- 1 7: Really too ccxil for words. Alarm 
clock and plane willi mov ing propellers 
and digital sound effects. (Actual B-17 
rciordmiis Here iransffrreil lo ii di^iltil 
( /ir/7)The sound is so good you will 
swear >ou're Inside, at the conlroLsI 
When the alarm sounds (or you press the 
/lu/w/i) you'll hear; engine cranking as the 
propellers begin lo turn, then the nose cone 
lights up and engines start rumbling. 
,\irbornc. the captain says 'Turning", the 
propellers spin faster and faster and you begin lo 
hear the famous buzz of the B-17. Real machine guns fire 
salvos as the engines are throttled, more buzzing and 
humming, you're bouncing around, then a final bui-sl 
from the guns. Our Thumbs-up Remembrance To The 
Men Anii The Plane Who Flew Into Hisior> ' 





The Plane 
That Made 
History! 

Credit Card Orders 

Call Toll Free 
1-800-821-5157 



Start the fireworks anytime by 
pressing the on-off button. The 
precision quartz clock swivels for 
easy viewing from any angle. 
And... your plane's a real 
sweetheart (she comes with nose 
cone decals) so enjoy as is or 
customize with pin ups. B-17 has 
over a 1 8" wingspan and is 1 3" 
long, takes 4 "AA" batteries. 
Satisfaction guaranteed or return 
for refund. Shipping is not 
refunded ORDER B-17, $85.00 
Add S5.00 shipping. 
.Send chcckv/monc) orders lo: 

DutchGuard. Dept. PM 

PO Box 41 1687 
Kansas City. MO 64141 



Money To Loan 

For Any I'urpo.se 
DEBT CONSOLIDATION SERVICE 

results in .10 minutes.' 

1-800-510-6281 

o...- CAI'ITAl. 



C 0\\ KRTKkS 
l)i:S( KAMnLLUS 



TARCJK I F.LIX I RONK S 
(8(»(l) 995-l74«)^^^ 

mUm 

( . MS \. AK. COD 



PROPELLERS 
TURN 




Nose Cone Ligiits Up And Flashes 



I-, ! s^'.cd ijiiji|erial 



Bring "The World's 
Best Aerobic Exerciser'" 
into your home. 




Only a NordicTrack* exerciser accurately 
matches the superior total-body workout of 
cross country skiing. Our legendary patented 
flj/wheel ensures you'll get the effective, non- 
janing motion that's easy on your joints. No 
wonder a NordicTrack offers the best aerobic 
workout you can get. Call today to learn more 
about the revolutionar>' design of the NEW 
NordicTrack . . .now easier than ever! 

^ordicpack' 



FREE I ifh) and Rmcliurc! 



CaU 1-800-441-7891 

htlpy/innr.iionlictrack.oon 

oriaile: NonticTrark, Dept. 27.5K6 
IM Pnivn Kind, Chuka, MN 56316-2365 
OltM NocdicTnck. liK . a CKL C«B(iui> • AU h|M> ramd. 




Great Cable Deals! 
Descramblers • Converters 
Accessories 



TZPC 145 Converters 




^ ~ ■ ■» in- ji^tB., 

» r - 

• Or — ;;^:.:;i53l, 

• ~ .■■« . iir" ••' 
Yf:s.' Wk still offer ThE OrIGISAI^! 



FREE 30 day trial 
period and 1 year 
warranty 



TvT - 3G, TnT, M80, Pionffr* PIO-3* 

7pnith® By owning, you can 
^Cllllll still receive all basic 
C'T' 1 #%nf| and premium 

OlXUl/V scrambled channels 
$279 through your cable 
company. 

All Other Models Available 

We have the BEST DEALER 
PRICES anywhere! 

Call for your FREE catalog today 
MicroCom Industries 

800/665-2002 

MasterCard • VISA • AMX • COO 



lERKOUlUr 

rowmmjkM/m jum iv 

The world's leading 
manufacturer of 
antennas has slightfy 
imperfect inventory, 
fully refurbished and 
available factory- 
direct at reduced 
prices Call now for 
availability and pricing. 
1.800.942.8375 g 

mis 




recHNoiooies 



PLAINVieW. New rORK 



g HOP-TAS ]g^ 

PO Box 64268, T.H.uma, AA 9846-1 



The Original 




,15th Annimsar 



The Best! 



• Technical Support Line 
' Spare Parts Line 
'24 Ht. Fai: 206-566-0175 
' Videos. Books. Projects 



CALL NOW: 1-800-343-5775 



YOU CAN DO W. 

MACHINING MADE EASY 





Our Ml Tech Optiklwr system 
repairs most glass breaks in 
seconds without rtmovel at 

3S00S pfolil Eaty lo learn 

Low tnveslmeni 



I CALL NOW • TOLL FREE 800-695-6224 I 
S \VS OPTIKLEER DEPT pm | 

I, P.O. BOX SMS, LYNN, MA 01904-2535 (51 7) 505-«224 « 



WHOLESALE PRICES 
STARTING AS LOW AS $99.00 

CABLE TV 

DESCRAMBLERS 

CONVERTERS 
nLTERS • VIDEO STABILIZERS 



1 Year Warranty on All Products. 
Atfordable Extended Warranty. 
FREE CATALOG! 



Call the Cable Professionals 24 Hours A Day! 



CJ)JI. 



^ . S/0C tronics 

1-800-379-3976 g 

http://www.orion-euctronics.com ■=] 
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ATEMEffT OF OWNERSHIP. MANAGEMENT. ANO CIRCULATION 
RoquirM by 39USC 3US 

1 Pubttcalion blta Popular M«c^«nic« 

2 PublKalion No 530-390 

3 Filing data Oclotxf 1. 1996 

4 luua trvquancy Monlttly 

5. No of istuas publahad annually 12 

6 Annual sutncnplion pnca SI 9 97 

7. Complata mailing addfaas of known oflica ol puMcaBon: 
224 Waal STth Sliaal Naw Yo/k. NY 10019-3212 Contact 
penon Oavia Kuma/ TaWphona 212-«49-a344 

8 Cofnplata mailing addrasa ol haadquartan or ganaral bua*- 
naai offica t* puMihai 959 Eighth Avanue. Naw York. NY 
10019-3795 

9 Full namas and complata mailing addraaaaa of pubHihar. 
editor and managing adnor Publishar Tha HaanI Corpora- 
IKXi, 959 Eighth Avanue Naw Ian.. NY 10019-3795. Editor 
Joa Oldham 224 Wa« 57Ui SIraat. Naw Yodi, NY 10019- 
3212 Publiahar Robed B Mmgham. 224 Watt 571h 
Siraat. Naw Yo<k. NY 10019-3212 

10 Owner Tha Haa/at Corporabon, ragittarad offioa. 1200 
Orange SIraat. Wilminglon. Delaware 19001 - SlocWioUara 
owning or hokling 1 percent or more of total amount of atocfc 
of The Haarti Corporation are Truslaafi of Trust caatad 
under Ihe Wril of William Randolph Haaral. OecaaMd. 
namely Frank A Bannack. Jr . liMicent Haaral Boudiaka^. 
John G OanamltM. Rk:tiard E Oaem a . Victor F Ganii. 
Oaorga R Haaril. Jr , John R Haanl. Jr Randolpn A 
Haant. William R Heam. III. Hanray L Upton. Qlban C 
Maurer. Mailt F Millar. Raymorxj J Patanen. trie addreaa 
for an of Itie foragorng being 959 Eighth Avenue. New Yorli. 
New York 10019 Thoaa having a beneficial nleraal <n ir>a 
Truat mentioned above are WUtam Randolph Haant III. 
AuaHn Haaral. Phoebe Hearat Cooke. Oaorga R Haarvt. Jt . 
Randolph Appenon Haaral. David WMtmlie Hearal. Jr tM- 
kcanl Haaral Boud|akd|i. John Randolph Haant. Jr . W*afn 
Randolph Haarsl. II. Joanne Hearal Castro and Deborah 
Haarst Gay 

Known bonttiddara. mongagaea. and other lacurlly hofdet m 
owning or hoMIng 1 percent or mora of total amount of 
bonds, mortgages or oltier sacuntna None 
Not applicabia 

Publcalion Tiila Popular Mechanics 
Issue Date for Circulation Data Bakw October 1995 
Exient arxl riabra of circulation 
Average no copies each issue during 
pracadiog 12 nxmtha 
a Total No of Copws (Net Prats Run) 1.066.383 
b Paid and^or requested circulation 

(1) Sales ihrtHigh dealers and camars, 
streel vendors, and counter sales 

(not mailad) 190.328 

(2) Paid or raqueatad mail subacnptiona 
(Inctude adverllter's proof copies 

and axcTwige coplee) 1.248.791 
c Total paid andor raquealad arculation 

(Sum of I5b41| and 15b<2)l 1.448.118 
d Free d<&lr<)ution by mail (Samples. 

complimentarY. and other free) 28.036 
e Free distribution outside the mail fCwrlers 

or other means) 
I Total free dtstnbunon (Sum of 15d and I5e) 

g. Total dalnbunon (Sum of 15c and ISf) 

h. Copies nol dislntiuted 

(1) Office use leflovers. spo^ 

(2) Returns fitxn news agents 
I. Total (Sum of 15g. 15h(1) and 15h(2)) 

Percent paid arx^or raqueated circulation 
(15c/ 15g » 1001 

Actual no copies of smgla issued pubkehad 

neaiasi «> mng dele 
a Total No of CopMS (IMt Preta Run) 
b Paid and'or requested circulation 

(1) Sales through dealers and camars. 
SIrael vendors, and counters tales 
(not mailed) 

(2) Paid or requested mail aubscnptuns 
(Include advertiser's pnxif copies 
and exchange copies) 

c. Total paid and'or requested arculatkxi 

(Sum ol ISblll and 15b<2)l 
d Free distnbutKxi by mail {Samples. 

complimentary, and ottier free) 
e Free distntxjuon outside the rnail (Cramers 

or other means) 
I Total free distnbution (Sum ol 1 5d and 1 5a) 
g Total dislribullon (Sum of 15c and 151) 
h Copies not dislnbuled 

(1) Office use. leflovers. spoiled 

(2) Returns from news agents 
1 Total (Sum ol 15g. 15h(1|. and 15h(2)) 

PercenI paid and'or requested orculalion 
(15cM5g«10O) 9T78 
Publication of slaiemeni ol owT>ersh«) Publcation laqiarad. 
Wil be pnnted m ihe Ocsmber 1996 issue of na puMoMiv 
Signature and DUa of adNor. pubkaher. buainass manager, or 
owner Robed B Dillingham. Pubksher 
' certify thai all mlormalion lumisned on this lorm le true and oonv 
nlete I understand lhat anyone who furnishes false or rmsleadng 
ntormallon on Otis lorm or wtw omits material or mformation 
raqueated on Ihe lorm may be subfed lo cnmlnal sanctums 
1 iixiKXixyg finas ana impoacrment) arvVor civil sanctiona (nckxSng 
muiqpla damagaa and oiMi penafnaij 
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£«^BEAl0CKSMlTtirj 

^^^—^ Ho™ study. Loam lockamithing lor a groat " 




GO KARTS 



FUN KARTS • UlNISlKES 
ALL TERRAIN KARTS 
ENGINES • KITS • PARTS 



UBGEST SELECTION 
DISCOUNT 
/ PWCES 



M PAGE CATALOG tW 
^flr ^ c«Ht »r enont VI V)&* 
V UimCM or n « IS MM 



KWKARTWORLDo, 

I4«a MFNTOn AIT PAINESVILL 




06 PT M 
E OHIO 44077 



PHONE 



THE WORLD S FINEST 
CONSTRUCTION MODELS 



Draaasr TD-40B 




Limned EOtran ot onty 5.000 
CJoMd cab or open cjnopy 

wflti either wren or npper 
1503) 62M39S 

U« SW FaUbftMk PtM» 



Complete Put! 

ONLY s; 




tfHinatI! 



■UILD THia AAIA2INO JET 
OtOINE IN TOU* OWN HOMI SHOPI 

lOf • Mttf 

ftft* Hou la BuOtt a 
Jtl Hrhcoplrrr 

lA tIf.M \ala« 

24.noijf trrdiKjMO line.- I 



aiBtiJ^Bfll;n»lili»ta«l 



• Hkldtn Vidoo Camerai • Entri Long Play Telophono Rocordara 

• Bug and Phone Tap Detector* • Shotgun Mict • Micro Rocordara 
• Vehicle Tracking • Lockamithing • AND MOREI 



SALE . Pinhole Board Cameras 5.5 mm- 
High Resoluliort. Low Light Pre-Wired 



SI 59.00 



IV/n</(p/r»> POBoi t4S-P 
Long Green, MO 210W 



spy FOR CATALOG SEND «.0OTO._P.O. Box 337-Pll 
OXmJEX Bultalo, NY 1422t (716) 691-3476 -(71g)S9541660 
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-SKELETOIV KEY' 



30%-S0%LE$$ than Cable! 

si 



MORE . 
Programming! 

Call 
800-500-9264 

Or^r «(wr II' DISH 
wfmrm today! 




TbtBcsCMrvWon 
CoiiKsonaDISir< 



Unlimited. Low Cost. Instantly A%iiil,ibte 
Backgiound Music (loni OriginM SUruUnl 



VOCALS ^Bk^ 

ntly Avdilabli- C^^a 
nalSLmdird ah^H 

Recordings! Does Everything Kdiaokc K^^^Br^ 
does... Setter and gives you thc^^^^^f^^^^Bii'^ 
ThoTTipson Vocal Eliminator'" ^^^^MM / 
fni- Rii> tiutf & Dcnx) Tape ^^^Psfl J 

LT Sound Dcpl PM I JHt^ 
7980 LTP,iikti,ivLithonid.GA !Onw- j \, ^■M 

Inteinct htlp: ' Itsound com '"f^^ r^i T 
24 Hour Demo Info Request Une r770H82 2-J85 E«l 61 
When You HTanl Something Better Than Karaoke! 



Works Wilh Most Locks 
Amaxe Your Friends 
tV0i A Lock Pkakig DeiikMiiliiHiii. 
Vou get 3 ibed leflston keys, ta iMi pWi, 
pradM kakuc«ona. A More. Nak MidntBt 
Is Id tie ueed Icr deirKjnseetkm pixpoeee ontyl 
Satlafactlon OuarantMd or Full Refund: 2 eeetsiMvery VM 
la on ta hamel at hnp://www. lmall.com/atores/safomarfcet 
Gel M tx*^ dMe. Sen] NOW Orty SS.9S « S2 S<H tt Sal* Markatkis, 
^113 N. Washington St. No.36eF, Kaclntae Md 2(MS0 ^_ 



ACCREDITED DEGREES 
MINISTERIAL LICENSE 
PROFESSIONAL DIPLOMAS 
Psychic • Hypnosis • Counseling • & More! 

Rush Name S Address To: 
P.U.LC. • BOX276265-PM • SACRAMENTO, CA 95827 



I ~ 



Popular Medianics 

Our Classifieds Are Now On The World Wide Web! 



You can find them at the Hearst Multimedia Newsstand 
(http://mmnewsstand.com) or access them through 
our web site, The PIVI ZONE (http://popuiarmechanics.com) 

Browse through ali of the PiVI classifieds as they appear 
in POPULAR iVlECHANICS magazine! 




Try our search engine to iook for products 
and information under the familiar headings 
you see listed in the magazine! 

Don't miss your chance to take advantage 
of this valuable marketing opportunity! 
For more details, contact 

Dorothy Nolan, Classified Manager 
at 800-367-5452 or 212-649-3167 



I 1 



I as aaEr*ijaaii/~r a r-icrch adco i ool. 



iterial 



Classified Ads 




Dorothy Nolan, Classified Manager Circulation: 1,400,000 

Rates: $13.85 per word. 12 word minimum. 

Bold Face Type — $1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background — Additional $54.00 
per advertisement. Centered Headlines (5 words or less)— $75.00 per line. Our FEBRUARY issue closes on DECEMBER 5TH. (On 
sale date is JANUARY 15TH). All advertising is payable in advance by check, money order or credit card. Advertisers wishing to 
charge their MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order 
and remittance payable to: Popular Mechanics, Classified Advertising, P.O. Box 33578, Charlotte, NC 28233-9920. Be sure to in- 
dicate classification under which advertisement is to appear. For additional advertising information call 
1-800-367-5452/1-212-649-3167 or FAX: 1-212-977-5415. 

Advertisers using a P.O. Box number must furnish complete name and street address for our records. To avoid delay in the 
publication of your advertisement, please send samples and descriptive materials with your request if your advertisement does 
not state clearly what is being offered. 

T7'"C' O I I I ^® ^° advertisements over the phone. Contact Dorothy at 1-800-367-5452. 
X d O • • • Please have credit card information handy. Thank you. 



ALTERNATIVE INCOME 



MAKE MONEY AT HOME. Unique books nol found in book- 
stores give vital information Free catalog Infoserve. I3ept N. 
PO Box 151832. Arlington. TX 76015 



ANIMALS, BIRDS 



MONKEYS. Tigers For Information On Where To Gel The 
Exotic Pels Ot Your Chotce Send $19 99 To Enc Thompson, 
7007 Valley Brook Dnve. Charleston. WV 25312 



ANTIQUES 



FREE List to Senous Collectors 300.000 Indian Artifacts. 
Spears. Pols 50.000 Minerals And Fossils Caddo Trading. 
Box 669. Murfreesboro Arkansas 71958 



ARTS, CRAFTS, SUPPLIES 



FREEI 1»97 LEATHERCRAFT CATALOG Over 200 new 
products! The largest selection available of genuine leathers, 
easy to-assemble kits, tods, txxjks. supplies Fine tooling, 
utility and ganrtent leathers, suedes, exolcs Belt, wallet, moc- 
casin kits and more' For your FREE 1 32 -page catalog wrtle lo 
Tandy Leather Company. DepI PM1296C. PO Box 791. Fort 
Worth. TX 76101 

CLOCK WORKS, beading supplies, rockhound supplies, 
twit buckles, cut stones Wholesale catak>g SI 00 Eloxile. 
Box 729, Wheatland, Wyoming 82201. 



AUTHORS WANTED 



PUBUSH YOUR BOOK! Free guidebook to subsidy book 
publishing Vantage Press. DepI PM, 516 West 34th St , New 
York, NY 10001 



AUTOMOBILES 



VAPOR CARBURETOR TRIPLES MPQ. Free information 
H4A. R2E35P Bowling Green. MO 63334 9350 

CARS FOR $100! Tmcks. boats. 4-whee)ers, rtwtortiomes, 
furniture, eleclrorics, computers etc by FBI, IRS, DEA 
Available your area now Call 1-800-513-4343 Ext S-20024 

FUEL ATOMIZER 2000. Famous, small and doubling gas 
mileage lor many Save gas and earn money Costs less 
than $150 00 Guaranteed Free Inlomiation 307-577-3060 
24hr recorded message. Wyoming Instruments • A Name To 
Be Trusted. 

COBRA'S XK-120 JAGUAR, 34 FORD OR 44 WILLYS. 

We can help you build your dream car Our kits are real cars 
and real fun 1-800-245-1310 

$250 DAILY ELECTROPLATING, Details Communications 
Engineering 76 Blvd . Hudson Falls. NY 12839 

SELLING/Trading Car? Get More Than Book Value' Works 
Everytime. Car Sellers Bible $12.99. DAVCO. PO. Box 222. 
Sloughton. Mass 02072 

$250 DAILY REBUILDING AHemators & Starters Details 
Mechanical Engineering 76 Blv d . Hudson Falls. NY 12839 

NO MORE SPEEDING TICKETS. Detailed inslnx^ioos 
Explicit dnver s manual $25 00 delivered Woodlands 
Publishing. PO Box 117. 4747 Research Forest Dnve. »180 
Woodlands, Texas 77381 



AUTO SUPPLIES & EQUIPMENT 



WHOLESALE Aulo Parts - Top Brands - Unbelievable 

Pnces - All uS'Foieign Vehicles 1-800-435 6460 



AVIATION, HANG GLIDING 



20m WITHOUT GLASSES! Sale, rapid, non-surgcal, per- 
manent restoratnn 6-8 weeks Airline pik)l devekjped Doctor 
approved Free information by mail (800)422-7320 ext 375, 
(406)961-5570. Fax (406)961-5577, http7/www.visionfree- 
dom com Satisfaction Guaranteed 

SKATEBOARD HOVERCRAFT - Plans $20 00. Vkleo 
$15 00. Both $29 95 Tecknioo. Box 626. Slover. Ktesoun 65078. 



BICYCLES, SUPPLIES 



NEW CHAINLESS BICYCLES For Sale $125 00 Leisure 
RWing Umited Supply 1-800-461-4195 



BOATS, OUTBOARDS, 
TRAILERS, & KITS 



BOAT PLANS - PATTERNS - KITS Over 240 Canoes ■ 
Kayaks - Hydroplanes ■ Sea Fleas ■ Powertioats - Sailboats. 
Quick/simple Stitchenglue Save! 176-page CATALOG - 
$5.00 (Sent Airmail) Includes Free 'BoatbuMing Supplies' 
catalog 'Epoxy ManuaT $2 00 GLEN^.. Box 1804/PM6 9152 
Rosecrans. Bellftower, C A 90707-1804 31000-6258. 

BOAT KITS ■ PLANS - PATTERNS - AMERKA'S LARGEST 
SELECDON ■ 6770 ■ Poweitxsals ■ Saifcoats - Tnmarans - 
Dmghies - Houseboats Hydroplanes - Tunnelhults - DucktXMts - 
Carmes/Stnppers - Kayaks - Dones - DISCOVER No dryrot 
epoxy boatbuMmg HUGE lUUSTRATED CATALOG $3.00 
(Airmajl $5 00) Book 'Amateur BoatbuMng'. S6 00 ■ Free 
Epoxy/Fiberglass/Supplies Catalog - CLARKCRAFT, 16-6 
Aqualane. Tonawanda. NY 14150 

NEW 1995 MERCURY A FORCE Outboards Scott 
McCulloch Parts 516-599-3003 

STORING a car. boat, motorcycle, lawnmower? Free stor- 
age product catatog call 1-800-611-7729 



BOOKS & PUBUCATIONS 



BINOCULAR BUYING GUIDE $2 00 total Examination 
techniques reveal besi bargains' Bylord Communk^tions. 
395 50 Cedarwood Mumeta. C A 92563 

"SHARPENERS REPORT* Monthly NewsleHer Valuable 
Tips-Sources-Buy/Sell Used Equipment Free Brochure 
Skog Company. Dept PM12. PO Box 22187. Minneapolis, 
MN 554 22 

ABSOLUTE BEST INTERNET RESEARCH GUIDE: 

Technology. Telecommunications. Policy and Research 
Resources on the Internet Thousands of useful addresses 
annotated and organized Send $12 95 to International 
Research Center. Dept PM. PO Box 825, Tempe, AZ 85280. 
(602) 470-0389 

ERECTION PROBLEMS? Causes, newest treatments (sur- 
gical & non-surgical) Send $7 00 for booklet. JDM 
Enterprises. PO Box 720 6. Tyler, T X 75711 

WIN consistently at the CASINOS! Our books show how' 
Free info Wingliekj Enterpnses, 10236 Topanga Blvd Suite 
205-A Chatsworlh. CA 91311 

~THE MOST IMPORTANT INVENTIONS IN THE WORLD 
TODAY By Hick Horowitz Well-Researched Exciting New 
Book Send $10 00 Postpaid To Ecodesign Systems. PO 
Box 77634 Washington. DC 20013 FIND IT TRULY INTER- 
ESTING OR ABSOLUTELY GUARANTEE YOUR FULL 
MONEY BACK WITHIN THIRTY DAYS. 

-ANARCHIST COOKBOOK" Available again' S25 00 deltv- i 
ered Barricade Books. Box 1401X. Secaucus. NJ 07096 I 



ESCAPE THE RAT RACE - Create a great tile arxl finan- 
cial security' Free intormatkxi Rat Race, Dept PM12, 1736 
Hk:kory, Sandpoint, ID 83864 

AMAZING PATENTED INVENTIONS! Drawings 
Specificatiorts: Vamcal Aircraft, Autogyro. Ultralight Helicopter 
Ski Propulsion. Monocyde. Electnc Vehjcipede etc NEW 
RELEASE! 600* PAGES $69.95. WILL HANNA. 320 E 

Maple »244PM. Birmingham, Michigan 48009 V<MC/Amex 
1-800-606 6612 

PLASTIC - PLASTIC - PLASTIC 
INVENTORS - RC Modelers - Woodworkers Nevef agam 
fear tfie tfwught of designing your protects with plastic Wfiai 
kind to use Where to get it What it really costs Unique pub- 
lication More information 1-888-709-7079 24 hr reconled 



MEET ALMOST ANYONE. ANYWHERE, ANVTME 
EVER exchanged smiles with someone in ■ pubic | 
and wanted lo meet them but did nol know ho«r? itm aiedlng 
easy method will alkMn you the cfiance to meet aknoet my pef - 
son, most anyiMhere, at most any dnw wlOi vwy Ml* or nc 
chance for embarrassmeni or rejection AvataMe rK>w for 
$10.00. Payable to Exceptional msighls. Inc.. P.O. Box 1806. 
B urleson. Te xa s 76097. 

BARTENDER COURSE Onginally S200 00. Now $19 95 

Lyns. PO Box 711. Motaine. Louisiana 70004. 



OUTLAWS Sourcebook of FortMden Devicee/KnowMg*. 

Write «365-l2X Penlield. NY 14526-0365 

NEW! Collect insurance money Sate, proven lesuRs. Fra* 

information 1.800725-2468 

Dbc^TRAINING Made Easy And Fun. Rush $5 00 Plus 
SI 80 S4H To The Gift Box. 229-B Summerhill IDnve. 
Columbia. SC 29203 

SELF-IMPROVEMENT BOOKS. Free Ust SDM. 284 
Marlow St , Wadsworth, Ohio 44281 

SURVIVAL Books / Military Manuals Wnte For Free Ust, 
Over 300 TMes, Send $2 00 Postage, Refundable on Fwst 
Order To; Shooters Emponum, 5794 Dove Dnve, Pace. FL 
32571 

LONELY? DEPRESSED? Helpful newsletter S3 00 

Ck>ales. 2650 Benttey Road 10-A. Manetta, GA 30067 



HOME BUILDING & REMODELING 



BUILDING A Honoe? Do it nght' Energy eflciency, structur 
al integnty. lot purchasing, contracting. Iire/sound/lemnte proof 
walls mainlenance tree, & more explained Step by step 
instructkxis through buikling process, buiklers knowledge uMl 
save you ttKiusands Send $14 95 tor 'BuihJer s Expenence" 
Catch mistakes tielore you start - bluepnnt reviews available, 
only $175 00 (mosi charge $290) Justice Company, 2656 
Trton Way Lawrenceville, GA 30244 



BUSINESS OPPORTUNITIES 



HUGE Prolil Potential Selling Custom Designed 
Metal/EmbroKJered Emblems. Quick Delivery Daisy-PM. PO 
Box 6-65. Taipei. Taiwan. ROC. FAX 011-886-2-367-6445 

MARKETING executives wanted Great products, discount 
telephone service Extraordinary income potential' Videotape 
$500 Refundable George Curry. 3701 Paxmore, Upper 
M arlboro. MP 20772 

NEW! Recycle used auto parts-make great income Learn 
how to buy and where to sell Nationwide For free information 
wnte Cores Across Amenca 27475 Ynez Road. Sle 345P. 
Temecula. Cali fo rnia 92591 1-909-678-9799. 

HOME MAIL ORDER BUSINESS couU make you linan. 
cially successful Free information Success Publicatnns 
POBox 110701. Nashville, TN 37222 
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EARN S50 10 $1 50 an hour as unlicensed pesi control oper- 
ator Retired professional will teach you the ropes. Free 
details Jalte Rowland, Dept A3. Box 31463. Dayton. Ohio. 
45437-0483 

WE BUY newspaper dppings. $781.23 weekly Send 
stamped envelope. Edwards, Box 46715eGH. Atlanta. OA 
31146 

MAILORDER Books. 1000% Proftt. Selecto. Box 1140, 
Clearwater FL 34617 

INSTANT MAIL ORDER BUSINESS Turnkey package! Big 
pfoWs' Free details' JPC-PM12. Box 795912. Dallas, TX 75379. 

MAKE $25.0(VPOUND From Free Aluminum Scrap? YESI 
Free Report' Amenscrap - PM1296. Alexandna Bay. New York 
13607-0127 

PMNO Tuning quickly learned with home study courses. 
Diptoma granted Amencan Tuning School. 17050 Teller 
Dnve. Morgan Hill. Calitomia 95037 

MAKE $15,000 monthly! The Perfect Business No Investment 
Easy Free Booklet. MPt^. Box 57. Lenore. ID 83541 

PRIVATE INVESTIGATION TRAINING! BIG INCOME! 
OWN BOSS! FREE INFORMATION. PROBE. BOX (PM) 
2133. BEVERLY HILLS, CALIFORNIA 90213-2133. 

JOIN HOME-WORKER'S ASSOCIATION - Get 

"Guaranteed Legitimate' home-employment oilers! (Many 
Choices!) Wnte: Association - PM1296. Alexandna Bay New 
York 13607-02 50 

NEW! GROW EXPENSIVE PLANTS. 2.000% PROFIT Free 

inlormation Growtxz. Box 306-M12. Seminary. MS 39479. 

NEW 2000% PROFITS - in MoMmalung/Casting. Free 

intormatKXi Caslcraft. Box 17000 (M12). Memphis, Tennessee 
38187-0000 

LEARN Sewing Machine Repairing Men, Woman 
Lucrative Prolits. Gresslin Corresporxlence SclKX)!, Box 905- 
P. Alexandna. Ohio 43001 

HOMEWORKERS DESPERATELY NEEDED! But dont 
get caught m the homeworl* Iraud trap' Hundreds ot legitinule 
companies want to employ you now' Free report' Long BASE 
To Consumer Network. OepI P2. Box 8138, St Paul, MN 
55108 

MAKE YOUR DREAM COME TRUE. EARN $75,000 
YEARLY REPAIRING CRACKS IN WINDSHIELDS AND 
PLATE GLASS, NOT REPLACING THEM CALL 1-800-826- 
B523 (US/CANADA): THE GLASS MECHANIX, 4555 N.W. 
103ROAVENUE,JT. LAUDERDALE. F L 33351. 

HYDRAULIC JACK REPAIR MANUAL. CATALOG $10.00. 
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE, 
TEXAS 78520-4157. 

SI ,000 WEEKLY AIR TOOL REPAIRING. Free Details Box 

4172 Wichita Falls. TX 76308-0172 

BE YOUR OWN BOSS. REPAIR CRACKED WIND- 
SHIELOS. It's easy We II leach you how to slart and run your 
own Ixjsiness Keep all the money you cam Patented 
Equipment. Free valuable report Call 1-800-321-2597. Glas- 
WeM SystetTH, inc.. Box 575 5 -0. Bend. OR 97708. 

RECORD Videotapes Al Home $5 000 Monthly Possible 
No Pornography Free Details Write CMS Video Company 
Dept 17, 210 Loma Square - «163, Birmingham AL 35216 

OM^TfMBUTE Unique Etoctronic Product. Manutacturer. Box 
26307. Kenneth Cit y. FL 33709. 

$40,000 ON t/3 ACRE! New Hydroponics ■ Inexpensive, 
pleasant, practical' Free inlormation. Robin's, Box 681804. 
Franklin. TN 37068-1804 

WHOLESALE Bargains, Freebies. Giveaways by mail 
Wnte Wholesale. Box 51488-A. Ontario. CA 91761 

~YOU STRUCK A GOLD MINE! EARN $60,000 00 A YEAR 
GOLIVCHROME PLATING EMBLEMS OR AUTOMOBILES, 
FREE INFORMATION CALL US/CANADA 1-800-877-O066. 
WRITE: THE GOLD MINE, 5405 NW 102 AVE., SUITE 221, 
FT. LAUDERDALE, FL 33351, 

MAKE A FORTUNE IN MLMI 
FREE guide reveals 100 Insider s Secrets to making 
$100,000 a year right from your home Just 10 simple steps 
show you how Guaranteed! Call Now 1-800-656-6397, Ext 
277 www prostepinc com 

- MANUFACTURE GIANT 6' PROJECTION TVs" ■ Huge 
profits!!' Simple"! Sony quality'!' Catalog SI 00 POLI-VISION, 
1B7-PM Cy p ress, Throop , PA 18512-1429 (717-489-3292) 

AUTOMOTIVE WINDOW TINTING - Professional Manual 
and Video Package 800-473-1158 

SI .SOOfThousand Immediately StuHing Envelopes Free 
Supplies Send BASE JH Enterpnses. Dept PM/12, 114 
1027 Davie Street, Vancouver, BC V6E 4L2 

SIOOO'S ♦ Weekly Mailing Circulars Rush SASE VAULT 
Enterpnses, C P. 312, Stn N O G, Montreal, Quebec, Canada 
H4A1X3 

MAILORDER Profits, repnniable booklets, reports Howe. 
PO Box 1229, McComb. MS 39648 

$2,577 monthly making simple 'how-to' manuals Free 
report TimeUne. 9 Penee. Colchpsier, CT 06415 

MAKE Lots Of Money With Classilied Ads Stan With Less 
Than $100 00. I Did I'll Teach You How Free Details K P 
Phair, PO. Box 2982 Plallsburg, NY 12901 



ARE YOU YOUR OWN BOSS? Custom Fabncate Boat 
Canvas PartH:ipate in our Workshops or Purcliase our Video 
Library Canvas Training Workshops. 826 Main St., 
Marblehea d, O H 43440 800-798-7627, Fax (419) 798-5290. 

$100,000* INFORMATION THEY DIDN'T WANT YOU TO 
SEEI Rush $1 00 Top Moneymakers. 233 Swanton Rd., Dept 
118. SI Albans. Vermont 05478-1780. 

#1 MONEY Maker Spare Time! No selling' No inventory' 
Publicly documented seven week $19,919 income' Free audio 
cassette and Report reveal everything Real Money 333- 
PMC6 SW 5lh Street, Grants Pass, OR 97526 

HELP WANTED mailing circulars H Ventures, Box 771, 

Lamar, CO 81052-0771 

WINTERIZE CARS quick & easy, Inlormation $3.00. 
Network Enterpnses, 2650 Bentley Road 10-A, Marietta, OA 

30067 

EARN $75,00/HR repainng washers, refrigerators 
TRADE SECRETS REVEALED. 1 ■(600)-793-4572 Raker s 
Appliance School, 13831DM Redcoat, Phoenix, MD 21131. 

$1000 Weekly Possible Heme Business Directory Free 
Details Box 3472PM. NYC 10008 

~MAKE $90,00 PER HOUR Repairing Cracked WindshieMs 

Low Investment Guaranteed Fastest System. Resin From 
$3 10/02 Free Report 800-695-6224. (617) 595-6224. 
NVS/O PTIKLEE R, Lynn. MA 01904. 

WEALTH Now' 44 Ways To Make Excellent Money From 
Home Send SASE ♦ S5 00 To PO Box 32967. Detroit. Ml 
48232-0967 

EARN Extra Money At Home Send SASE 300-PM10 
Rodney Parham, 1-259, Little Rock, Arkansas 72205-4747 

OUT OF WORK? NEED MONEY? SI 00 (no cash) booklet 
shows you how to stan your own business through classilied 
advertising Popular Mechanics Classified, tJept SG,PO Box 
33578, Charlotle NC 28233-9920 

$200 TO $1000 PER DAY, Be pah of the lucrative Iruck bed 
lining mart(et Easy and proven system Dealerships with pro- 
tected temtones S5,0(X) Scorpion Tnjck Bed Linings, Inc 
1-800-483-9087 

EXTRA Income For '96 Earn $500-S1000 Weekly Stuffing 
Envetopes Details - Rush $1 00 with SASE Group Five, 6547 
N Academy Blvd , Dept N Colorado Spnngs, CO 80918 



BUY rr WHOLESALE 


39.457 Products, Factory Dire 
icon Save 500-900%. , Echo. 
32579-0739. 


ct TAIWAN, HKONQ, MEX- 

Box 739-P126. Shalimar, FL 



BELTS, Buckles, Jewelry. Wallets Complete line last sell- 
ers Big Protits Color catatog SI 00 Anchor, Box 113958- 
PMR, North Providence, Rl 02911 



FAMOUS NAME REPLICA WATCHES. Excellent Quality 

Wholesale Brochure 1-602-375-2979, 

"free 1997600ldob iTEMS. Wholesale Directory (LSASE) 
TNT Box 2614PM, Bignver, CA 92242 



CABLE TV EQUIPMENT 



SECRET CABLE DESCRAMBLERS! Build your own 
descrambler lor LESS man S12 00 in SEVEN EASY STEPS! 
RADIO SHACK pans list and FREE desciambling methods 
that COST NOTHING to try. included BONUS! Outrageous 
report showiiig how people steal electricity without getting 
caught Send $10 00 to INFORMATION FACTORY, P 0 Box 
669. Seat>rook. Texas 77586 For VISAA^C. C 0 D 'S. 1-713- 
922-35 12 any dme' 

BULLET ZAPPER' AND I D. KILLER" MODULES! 
INCLUDES FREE DESCRAMBLER PLANS! VISA/MC/ 
AMEXCOD: $10(3522) (912 ) 937-5485 exIS BEL-LABS, 

CABLE TV EQUIPMENT rACCE^OmES. Wholesatori 

Wekxime' 30 Day Moneyt>ack Guarantee' Free Catakigl 
PROFORMANCE ELE CTRON ICS, INC. 1-800-816-1 512. 

CABLE TV Descrambiers — Excelleni Prices Immediate 
Shipping VISAMC COD Wing Wholesale, 800-304-4408 

' CABLE TV DE6CRAMBLIN0 

TURN-ON CHIPS - Easy To Install Jerrold, Pioneer, 
Scientific Atlanta, Zenith Quantity Pncing Available, All Orders 
Shipped Withm Twenty-lour Hours, (1-800-800-8532) TAZ 
ELECTRONICS GU A RANTEED. 

CABLE TV DESCRAMBLERS A TEST CHIPS. All 

Models Lowest Pnces Available Overnight Chipsmart. 
1-800-208-2638 

DEALER NEEDED Fast moving cattle TV industry r«w 
lechnotogy available doe« all coble boxet. Free Catalog 
Products & Pncing, 1/800-676-6342. 

CABLE CONNECTION FOR ALL YOUR CABLE EQUIP- 
MENT NEEDS. 1-800-756-0683. 

~~CABi£ TV, OESCRAMBLERSTOONVERTERS. QUALITY 
DISCOUNTS, 30-DAY FREE TRIAL. COMPETfriVE 
PRICES CALL NOW 1-800-322 -0921. REGAL SALE S INC. 

LINK YOURSELF TO THE FUTURE WITH OUR'exPEHI- 
ENCE! Cable TV Converters And Descrambiers Quality 
Service and Satisladion Guaranteed' Visa'MC/AMEX-COD 
Accepted Ouanlily Discounts CABLE-LINX. INC., 
Minneapolis. MN 1-800-501-0095. 

~ONE YEAR GUARANTEED CABLE EQUIPMENT. 
CABLE SYSTEMS 1-800437-7291. 

CABLE CONVERTERS.^EST MODULES. Money-Back 
Guarantee EXTREMELY COMPETITIVE. New Custom 2200 
Module Catalog, credit card 1-888-443-9185 



CABLE DESCRAMBLER KIT Only $7.50 II You Mention 
This Magazine With Your Order That's Hall Off! 1-800-752- 
1389 

DESCRAMBLERS...CONFUSED? We ll explain all your 
options All models available Quality sen/ice Open 7 days 
9-9 EST SUNSTATE E NGINEERING, 1-800-717-1575 

TEST CHIPS, TEST AIDS. All Types. BEST PRODUCTS. 
BEST PRICES. Call or Fax For Price List 800-401-8641 
E-Mail Al (xleniehi net) 

THE MASTER IS BACK Cable (Descrambler Boxes Test 
Kits & Aclrvators. Too! Shipped COD 800-367-4630 24 Hours 
7 Days, 

JERROLD multi-model baseband descrambiers dpbb7xxx 
S200 00 each Tolltree 1-888-742-5634. 

CABLE descrambiers, programmers & chips Free bullet 
buster Undetectable circuit. Se habia espaAol 1-800-435- 

0523 

CABLE DEPOT IS NOW SELLING CONVERTERS/ 
DESCRAMBLERS DIRECT AT WHOLESALE PRICES. BX3 
QUANTITY DISCOU NTS. 1 ■jtOO) 884-3473. 

BUY Direct From The Wholesaler. We Will Match Or Beat 
Any Advertising Save SSS - Tocom - Jerrold - Pioneer - 
Zenith - Panasonic & more 1 year guaranty, 30 days irxjney 
back (dealers welcome) Quality Electronics/888-636-4444, 

JERROLD. Onginal Equipment External Multimodes We 
repair & update to Multimode 1-600-417-5605 

JERROLD & Pioneer Wireless Test Units $125. Each Call 
24 Hr Hotline 516-389-3536 

CABLE DESCRAMBLERSACONVERTERS. Replacements 

For All Ma)or Brands BEST PRICES! Moneyback Guarantee' 
Free Calalog' ALLSTAR 1-800-782-7214. 

CABLE TV TEST AIDS QUICK INSTALL TEST CHIPS 
FROM SS.OO EACH. Full Test Mode AcHviation For Most Cable 
Converters Tools And New Multi-Made Modules Available MC 
SpeoaWes 1-800-452-7090 or 1-800<1 5-9221 

CABLE DESCRAMBLER!! ANYONE CAN BUILD m 
SEVEN STEPS with RADIO SHACK PARTS. PLANS/KIT 
from $5.00 plus FREE BONUSI1 1-80041 8-91 03. 

DESCRAMBLE CABLE USING SIMPLE CIRCUIT. E-Z TO 
FOLLOW »«TRUCT)ONS $10.00. COMPLETE UNIVERSAL 
KIT WITH FREE BULLET BLOCKER. $20.00. 1-80^522-8053. 

"BULLET' BUSTER. Electronically shiekJ your cable box. 
$19 95 ♦ $3 00 S/H VISA/MC Eleclroman, (504) 482-3017 

CABLE BULLET "TERMINATOR/I.D. BUSTER". 

Electronically shields yourself and your box LIFETIME 
GUARANTEE. FREE HACKERS GUIDE!! Wholesale Pnces 
1-800-820-9024 

FTG WHOLESALE. 800-763-7277. 24 hrs As tow as 

$40.00. 

BIG SALEII Descrambiers $99 00 Test chips Irom $5.00. 
Notch Filters $18 00. Bullet/ID Stoppers $10 00 Much more!' 
Name Brands'! CALL FOR HUGE DISCOUNTS!! 1-800-449- 
9189 ANYTIME. 

CABLE DESCRAMBLERS. BELOW WHOLESALE 
PRICES NOBODY BEATS OUR PRICES. ALL BRANDS. 
THE CABLE STORE 1-80O484-3473. 

NEED HELP Figunng ttie Cost ol your Advertisement?? 
Call us at 1 600-367-5452/212-649-3167 or send us a FAX: 
(212-977-5415) and we ll FAX Back with a Pnce Quote 



CAMPERS & TRAILERS— KITS, PLANS 



CAMPERS - TRAVEL TRAILERS: Plans/Kits Catalog 
$1.00 Glen-L. Box 1804/RV6. 91 52 Rosecrans. BeHDower. CA 
90707-1804 



CATALOGS 



CATALOG + Inlormation on r4ew Products For Motorcycle. 
Jetski. Automotive, etc. Send $2 00 Sources Unlimited, 13215 
Leadwell Street, No Hollywood, CA 91605 

"SMALL ENGINE PARTS"" Catalog $2 00 Smith s, Route 
1, Box 153, Clifton, TX 76634 



CB S, RADIO & HAM EQUIPMENT 



POLICE-FIRE SCANNERS, CBS, MARINE 2WAr 
ANTENNAS. HPR. BOX 621136PM, LTTTLETON, CO 80162. 

CB MODIFICA"nONSI Frequencies, sliders, FM, amplifiers, 
books, kits, repairs, high-performance accessones Catatog 
$3,00 CBCI, Box 3150OM, Phoenix, AZ 85046 



CELLULAR PHONE ACCESSORIES 



TWO CELLULAR PHONES ON ONE NUMBER $129 No 
monthly lees Use Your existing service For more mlo call 
1 770-9 13-0200: Fax 1-770-352-0200. 

NO second lino charge En|0y convenience ol multiple 
pbones on one number. 800-227-8290, 



CHRISTMAS GIFT SHOPPING 



UNIQUE CHRISTMAS GIFT 
NAME A Star tor Someone Star Registration $3300. 

800-275-9515 



COMPUTERS & SOFTWARE 



"BUILD A COMPUTER!" Pentium Kits from $600' Book 
$14 99 Kit Catalog $6 99 Patrick McBnen. 109 Sagamore 
Trail. New Canaan. CT 06840 

DISCOUNT computer equipment - monitors, printers 
hnpZ/vMww burtech com 1-800-504 H50 



CONTACT LENSES! 



CONTACT LENSES Absolute lowest pnces on your contact 
lenses Guaranteed Call 1-MO CONTACTS. 



DO IT YOURSELF 



LEGAL Kits. Bankmptcy. Credit Repair. Tenant Rights 
Tyler. POB 60685. Nashville. TN 37206 

BLOW-GUN kit Free info. Evan Enterpnses, 86b Willow. 
Waterloo. Ontano N2J 1W2 

HOW-TO-VIOEOS Learn at home Many topics 1 .600 titles 
Free Catalog 600-469-7977 Depl 75321 , 

BELT BUCKLES lor coins, stones, lewelry mountings, cut 
stones, clock works Wholesale catalog $1 00 Eloxite. Box 
729. Wheatland, Wyoming 82201 



EDUCATION & INSTRUCTIONS 



PARALEGAL GRADED CURRICULUM. APPROVED 

home study Affordable 100 years expenence Free Catalog 
800-826-9228 BLACKSTONE SCHOOL OF LAW, PC Box 
701449. Dept PM, Dallas. TX 75370. 

TERMPAPER assistance 19.278 papers available' 306- 
page calalog— rush $2 00 Research, 11322 Idaho. »206MK. 
Los Angeles. 90025 TOLL-FREE HOTLINE 800-351-0222 
(or 31 0-4 77 -6226) 

SELF-EDUCATION, the power to make your WILDEST 
SUCCESS DREAMS COME TRUE. Free report Super 
Achievement Technology. PC Box 2682. Goose Creek. SC 
29445 

UNIVERSITY DEGREES BY HOME STUDY. Bachetor s. 
Master's. Doctorates. Accredited, Inexpensive Lite expen- 
ence credit Free brochure Bears Guide. 6923-PM Stockton 
Avenue, El Cernto. CA 94530 (800) 835-8535 



ELECTRONICS 



BUGGED? PH0NETAPPED7 Free Catalog Counler 
Surveillance Equipmcni tells you last' 1-800-732-5000. 

SURVEILLANCE - COUNTERSURVEILLANCE - WE 
HAVE EVERYTHING! Catalogs $5.00 PEP, Box 93002444. 

Noicioss. GA ^0093 

GUARANTEED, NO SPEEDING TICKETS! Radar Laser 
Detector Undetectable S281 00 Post Paid Free Brochure 
1-e 00 234-0167, 

LASERS: Systems & Components FREE CATALOG. 
Meredith Instruments. 602-934-9387 http://www mi- 
l asers com 

LONG-RANGE CORDLESS TELEPHONES. THE LOW- 
EST PRICES ANYWHERE. AUDIO AMERICA (VIRGINIA). 
CALL TODAY 1-540-745-2223. 



EMPLOYMENT INFORMATION 



AIRLINE JOBS! Miring domestic/international staff 
Excellent benefits! Call (206)971-3692 Exl.L90132 



ENERGY SAVING 



WORLD S GREATEST SHOWERHEAD. $14.95 U S 
postpaid htip //V/ww slx)wertiead com 



ENGINES, MOTORS 



ENGINES ■ Bnggs. Kohler. Others ■ HUGE DISCOUNTSI 

Calatog $2 00 Engine Mart. 2642 Newfound. Meintt Island. 
FL 32952 



FINANCIAL 



FREE GOVERNMENT GRANTS! Billions Available! Never 
Repay' Call (24 Hours! 1-(619) 599-3502 

LET The Government finance your small business 
Grants/loans to $800,000 00. Free recorded message: (707) 
449-8600 (KZ3) 

FREE CASH GRANTS. Never Pay Back' Business, 
f^ical. Debts, Others Inlormation SASE GrantFinders. 
5671 N University Dnve »202, Tamarac, FL 33321 



MONEY TROUBLES? Reduce Interest, Cut Payments. 
Restore Credit Call 1-e0O-SAVE-ME-2. 

MILLIONAIRE, investing $60 00 a month No gimmicks 
Sound advice Send $10 00 S A S E. DdtarS and Sense. Box 
997. Southington. CT 06469. 

DEBT CONSOLIDATION FREE! Cut payments up to 50°-^ 
Reduce interest Stop collectors For Immediate Help Call 
NCCS Nonprofit 1 800-955-0412 

VISA/MASTERCARD Bad. No Credit OK Call Now! 1-80O- 
846-4992 

COLLEGE Financial Aid Guide Federal. State Grants 
Information. $15 00 J Hughes. PO Box 43944. Baltimore. 
MD 21236 



GO-KARTS, MOTORCYCLES: 



GO-KARTS, Minibikes & ATV's Assembled, Kits, Pans. 
Engines Discount Pnces. Large Selection 88 Page Calalog 
$3.00 216-357-5569 Kart World, Dept C . 1486 Mentor Ave . 
Painosville. Ohio 44077 



GOVERNMENT SURPLUS 



DRUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses, 
boats, computers Seizures. Box 51488-A. Ontano. CA 91761 

GOVERNMENT SEIZED CARS FROM $1251 Trucks, 
boats. 4-wheelers, motorhomes. furniture, electronics, com- 
puters by FBI. IRS, DEA Your area now 1 -800-558-8672 Ext 
A-5338 



GUNS, DECOYS, HUNTING 



PHASER GUN deadly to 30 leet Plans $19 95 RAG. PO 
Box 690. Newtown. PA 18940-0690 



HEARING AIDS 



HEARING AIDS - GUARANTEED LOWEST PRKES! No 

huge commissions Home trial, terms All makes. We're the 
oldest, biggest, best Custom instrument spectaiists. Free 
infonnation. 1-800-323-1212 Lloyds-PMC 

FREE Heanng Aid Calatog All models Huge savings' No 
salesman will call Rhodes, Dept 31 M, Brook(iort, IL 62910 
1-800-320-3300 Ext R29 

HEARING Aids Deal Direct. Save Hundreds Free Trial. 
1-800-641-4327 True Sound 



HELP WANTED 



EASY Worti' Excellent Pay' Assemble Products At Home 
Toll Free 1-800-467-5566 Ext 5038 

ASSEMBLE EASY PRODUCTS AT HOMEI TOP PAY! 
GUARANTE ED! 1 -800-377-6000 EXT. 7030. 

HOME TYPISTS, PC users needed $45,000 income poten- 
lial Call 1-800-513-4343 Ext B-20024 

NOW HIRING! ASSEMBLE EASY PRODUCTS AT HOME. 
EXCELLENT PAY! (BOO) 844-9258. 

E A R MS Shopping' Rate customer sennce lor oompanies. 
Toll free 1-800-460-9222 Ext 1603 



HOBBIES & COLLECTIONS 



MOTORIZE Bno Trains' Plans $3 00: Filley Publications. 
Dept. 12PM. 3972 Dehesa. BoukJer. CO 80301 



INVENTORS 



PATENT ECONOMICALLY Registered Patent Anomey 
Jeffrey Calfa with 1 5 years combined engineenng and patent 
expenence 630-357-6772 JcatfaOntsoufce com 

FREE Consultation Patent. Devetop & Market Inventions 
Invention Strategies 800-451-9885 

BORSARI & Associates, pnjvides professional patent and 
trademark sennces For our inventor s packet, call 800-225-2462 

INVENT SOMETHING? ESI Inc links unconnected individ- 
uals with decision-makers. Free brochure supplied 
1-800-547-7885 

ACCUSEARCH Specializes in Thorough. Prompt. 
Inexpensive Patent Searches. 1-800-999-5498. 

PATENT IT ECONOMICALLY!! Free details Licensed 
since 1958 Near Washington. D C . Ph D Associates 
1-800-546-2649 

REGISTERED PATENT ATTORNEY Fomier Patent 
Examiner 31yrs Experience. DonaW Kettlestnngs. 1-800- 
966-7577 

INVENTIONS, new products We sut>mit to industry Patent 
senrices 1-800-288-IDEA 

niWENTORS-NEVER~SEND~rDEAS To STRANGERSI 
AVOID RIPOFFS • SAVE THOUSANDS! REVOLUTKSNARY 
PROTECTION/MARKETING METHOD! NONPROFIT 
ORGANIZATION. FREE INFORMATION: 1-800446-3228. 

INVENTORS Nommg is Iree' For handbook on prelecting 
ideas and avoiding Iraud send $17 95 RJCO. Box 382813. 
Birmingham, Alabama 35238-2813. 



SEE BOOKS SECTION FOR PUBLICATION ON WORLirS | 
MOST IMPORTANT INVENTKMS AND BEST MVENTKM I 

METHODS. 

WORK DtRecnywiTH 

REGISTERED PATENT ATTORNEY a OEQREEO 
ENGINEER with thirty-six years combined engneertng S 
patent experience U S & inlemaikxial patent applications. 
PATENT & DEVELOP ideas with the expenence of an expert 
Call or wnie lor free CONFIDENTIAL DISCLOSURE 
RECORD OF INVENTION & FREE 228 PAGE BROCHURE. 
Intioduction to industry. Marketing Plans. Otfshor* 
Production. Prototypes & Research Readily Availat>ls Also ' 
speoalWng m Copyrights & Tiademariis ASSOCIATCfl 
LOCATED NEAR PATENT OFFICE. CREDIT CARDS 
ACCEPTED. SATURDAY & SUNDAY HOURS. Michael i 
Kroll Registered Patent Attorney. Regiatration 1126.755, 
171 SlillwBn Lane. SyossaL NY 11791 TOLL FREE US » 
CANADA 800-367-7774: Toll Free FAX US & Canada 
800-367-7773. International Phone/FAX 518-692-2796. 
Inlemel-HTTP://Inventk3n com. 

INVENTORS - URGENT MESSAGE - FROM WASHING- 
TON D.C. 24hf recording Toll Free 600-211-0893 Request 
packet 15. 

DEAL DIRECTLY WfTH REGISTERED PATENT AGENT 

and qualilied U S Patent Office Examiner DONT BE 
FOOLED BY PHONIES. Free patent information • 'Patent. | 
Develop. Market. Your Invention' Richard L Miller. >2 
Parkside Drive. Suite-M, Dix Hills, NY 11746-4879 (516) 499- 
4343 1-800 242-9853 HTTP ."WWW PTO-AG COM 

FREE INVENTION MCKAGE Dwfteon & AsaocMM oBWB 

ctistomized Devetopment. Patenting, and Uoanaing. Pi tma n 

Re aults: 1-8 0 0-677- 6382. 

HIGHLY EFFECTIVE k)w cost patenting and presenting to 

industr y 1-800-458-0352 

LEARN how to offer your invention for sale Of tcense Free 
txxikiet outlines procedures, royalty rates, requirements 
1-800-537 H33. Kessler Sales Corporation. C-5-F1-6 

Fremont. Ohio 43420. 

PATENT, Trademark S Copyright PnMection For Your Ideas 
Registered US Patent Attorney Call Jack Schwartz. 516-374- 
2812 - 1-800-446-9082 for Free Initial Consultation 

FREE help lor inventors' No charge for protection, forms 
and introduction kit. Affiliated Inventors Foundation 
1-800-525-5885 

INVENTORS: Expenenced Patent Attorney in Washir>gton. 
D C Area Free inlomiatkjn package 800-876-6670 J P 
Halvonik. 

COMPLETE service with QUALITY and INTEGRITY. Free 

information Franklin Forgo 1-800-501-2252 

INVENTORS 'Oon t Be Fooled'"'" • Call Our Inventors Club 
1-800-466-1793 

S.E.L.L.* YOUR IDEA Free info on Patents 

Licensing. Mariteting. based on 25 yrs Exp Harshaw 
Research. 800-451-1326 

PRESERVE YOUR INVENTION, INVENTOR S NOTE- 
BOOK AND HELPFUL TIPS, USTEN-BEFORE PAYING 
ATTORNEY'S FEES. 1-900-776 1363 NC Sen/ces. PO Box 
3134. Kent, WA 98032 

*1 INVENTORS CHOICE Renound experts are ready to 
help you deckle what to do with your IDEA! Patents. Bus 
Plans. Mktg , Protypes SEED CAPITAL! Step-by-Slep gi**- 
ance from invention to market Pay only for the services you 
select from reputable national speakers & experts S0O-57S- 
8263 free brochure & consultation 

TIPS ON HOW TO MAKE MONEY THROUGH CLASSIFIED 

ADVERTISING. Booklet sfiows you how to start ytxir owr\ 
business with Classified Advertising ONLY $1.00 (no cashi 
FOR BOOKLET — ($2 00 coupon refundable with first order! 
POPULAR MECHANICS CLASSIFIED. DEPT SG, P.O. BOX 
33578. CHARLOTTE, NC 28233-0920, 



LOANS BY MAIL 



SIGNATURE Loans Must IHave Checking Account and 

Steady Job 1-800-445-0680 

BORROW $500-5100.000 98% Eligible Overnight Service 

(910) 379-9162 

FREE Government Grants! $2 00 (retundabta) 
Communications. Box 41412R l*>rtolk. VA 23541 



MACHINERY, TOOLS & SUPPLIES 



FOUNDRY SETS Supplies. Brochure $1.00. PyramKl 
Products. 85357 Amencan Canal Rd . Niland. CA 92257 (619) 
354 -4265. 

METALWORKING TOOLS Specially end mills, lathe tools, 
comer Rounders Free Catalog Harvey Tool. Box 186. 
TopsfieM, MA 01 963 

FREE Catalog. Buikl your next protect better with us (304) 
562-3538 Blue Ridge Machinery i Tods, Box 536-V. 
Humcane. WV 25526-0536 

4" METAL Cutting Uthe $135.75 Taig. 12419 Nightmgale 

Chandler. AZ 85249 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



VENTRILOQUIST Supplies Instruction Inlormatjon FREEt 
Dummy Catalog $2 00 Maher. Box 420-PM, Littleton. 
Cotorado B0160 

FREE! World's Leading Novelty Catalog 1600 Jokes. 
Tricks. Science. Sports. Hobbies. Johnson-Smith. F-01. 
Brandenton. FL 34206-5500 



MAILORDER OPPORTUNITIES 



MAILORDER Millionaire Reveals Moneymaking Secrets 
Free, exciting cassette Mel Powers. 12015 Sherman Road. 
No Hollywood. Calitomia 91605 http //vww mpowers com 



MISCELLANEOUS 



BEST QUALITY " FREE! University diplomas, certificates ol 
Trade Schools. Martial Ans. Business. Military. Law 
Enlorcemenl. Religious Many Others. No Studying! PO. Box 
6188. Huntington Beach. CA 92646 Fax 714-444-9706 

REPLICA Swiss Watches Goldplaled' LowestS' Warranty' 
(T70) 682-0609. FAX (770) 662-1710 

FREE DEGREES! COUNSELING, SPIRITUAL, HYP- 
NOTHERAPYI MINISTERIAL LICENSEI PU L C . Box 

276265-M. Sacramento, CA 95827 



MODELS 6, SUPPLIES 



WORKING STIRLING AND STEAM ENGINES AND 
MACHINE TOOL KITS. Send $3 00 lor catatog PM Research 
Inc . Dep< 7 4110 Niles Hill Road. Wellsville. NY 14895 

BALSA and Tissue Model Airplanes Large Selection 
Catalogue $1 00 Model Mart. Box 510652. St Louis. 
MO 63151 



MONEYMAKING OPPORTUNITIES 



CRAPS SYSTEM. Wins consistently GUARANTEED! Free 
recofded inlomiabon 1-800-217-7711 

EXCITING INCOME Opportunity Make Millions! Step by 
Step Plan Easy Send $4 00 PO Box 246. Lynbrook. NY 
11563-0246 



MUSIC INSTRUCTIONS & INSTRUMENTS 



ACCORDIONS, CONCERTINAS, Button Boxes. New. 
Used Buy. Sell, Repairs Trades. Castiglione. Box 40S. 
Wan^en. Ml 48090 Catalogs 1-800-325-1832 

ACCORDIANS. Free Catalog Tessar. 91 Winstow St., 
Riverside. Rl 02915. (401) 437-0235 



NEW PRODUCTS 



DRINK COASTERS TO PROTECT YOUR FURNITURE. 

Package ol 30 metal coasters with gold-tone finish $10 00 
♦ S2 00 S/H THOMAS INC. 4265 North 127lh Street, 
Brooklield. Wl 53005. (414) 781-0505 Check. Moneyorder, 
Mastercard & Visa 

THE ONLY ON THE FLY FULLY ADJUSTABLE BICYCLE 
SUSPENSION SEAT POST USED BY POLICE. $24.95 
1-aOO-USFLYER. 

UNIQUE Portable Telescoping Flagpole Perlect for RV's. 
Tailgating and Homes Durable Free Brochure 1-800-439- 
3909. 

LOTTERY WINNING SCIENTIFICALLY! Computer Science 
Breakthrough! $7 95/SASE lor inlormation Microcense, Box 
661 D-7A1, Warren. Michigan 48090-0661 

PERPETUAL BULB! Kit $19 99 D.S., 81-12 Roosevelt 
Avenue, 607. Jackson Heights. NY 11372-6746. 



OF INTEREST TO ALL 



FREE PRIVACY CATALOG. Cash income opportunities 
Secret loans New identity Eden Box 8410-PC. Fountain 
Valley, CA 92728 1-800-338-8484 

ENHANCE ROMANCE. Adult Novelty Gilts Free Catakig. 
JOMART. PO Box 462. Coram. NY 11727 516-696-2690. 

WANT TO LEARN TO TATTOO? The Prolessional Tattoo 
Institute is oflertng it's mini-course booklet, "How To Get 
Started in ttie Tattoo Business ' Includes an "Ultra-Bnghf color 
mixing recipe II you can trace a line, you can actually begin 
tanooing immediately New info - How to do Painless Tattoos' 
Video also available to those who also purcfiase the tKX>k | 
Send a $60.00 money order lor booklet or $120 M O lor both 
Items to: Professional Tatloo Institute. PO Box 2694. Dept 
PM . Newport. Rl 02840 (Please include an additional $10 <X) 
per Item lor shipping and handling ) Check our web site at 
http //www wsii/com/users/lattoo/docspage.him 



HEAVY DUTY SWING SETS/BASKETBALL STAN- 
DARDS. Inlormatkw $1 00 1109 East 6370 South. Pnce. UT 
84501 



PHOTOS & SUPPLIES 



NORTHERN LIGHTS. Two excellent 5x7 photographs 
$12 95 James Boerner. Box 2551. Soldotna. Alaska 99669 



PLANS, BLUEPRINTS, PROJECTS 



BUILD PVC Power Washer Attachments For Your Hose In 
Minutes' Plans $9 95 Link Enterprises. PO Box 219. 
Ftonssanl. MO 63032 

PLANS for Shop Equipment. Tools, Horrw and Garden 
Protects, Green-Houses. Alternative Energy Trailers Serxl 
SASE For Free Descnption List. TDS. P O Box 736. Sparks, 
NV 89432 

CHRISTMAS IS COMING! BuikI a TOW TRUCK WRECK- 
ER for your child's wagon, hours of fun! Plans $12 00 
Camebridge Entertainment, 171 Rink Street. Suite 227. 
Peterborough, Onl K9J-2J6 



PLASTICS 



RUBBER, plastic compounds, techniques, sources Free 
information Castcraft, Box 17000 (A12), Memphis, TN 38187 

CASTOLITE Liquid Plastics Crystal dear, colors For cast- 
ing, emtiedding. coaling, fitierglassing, repainng and repro- 
ducing with our Mokl Making Supplies Catalog $3 00 refund- 
able CASTOLITE, 96Q/PM. 4915 Dean. Woodstock. IL 
60098. 



RE-UPHOLSTERING 



FURNITURE Re-upholstenng. Videos Tomlen. PO 93M. 
Mayo. MO 21106. 



RECIPES, COOKING, ETC. 



NEW YORK Firehouse Chili Doesnl Gel Any Hotter Than 
This Send $2 00 SASE To D M M.. PO. 7642, Wantagh, NY 
11793-7642 

100 Swedish Chnstmas Recipes/ Decoration Detailed 
Guide And Illustrations Send $15.00 to: K Ekelund. POB 
42232. N Charleston. SC 29423 

FOUR OF GRANDMA'S OLD FASHIONED cookies 
Beautilully typeset floral-border cards GREAT GIFT! $5 00 
SylverWoode Box 9359 - 138. Walnut Creek. CA 94598. 



REMAILING SERVICE 



ARIZONA/Mexico postmark Details: Border Radk), Box 
5425, Bisbee, AZ 65603 

FORWARDING Worldwide. Mailpost. 2421M Pratt. 
Chicago, 60645 (312) 764-0100 (800) 890-3199 
http://www netcom conV-mailpost 

PROTECT YOUR PRIVACY! PO Boxes leave a trail We 
have solution' 501 -785-3424 



RETIREMENT 



SECRET of staying independent Take care ol yourself at 
home New book tells how Free details Home Care, 1106 
535 South Illinois Street, Indianapolis, IN 46225. 



SATELLITE • TV 



INTRODUCING New DISH*" Network Latest 18" digital 
technology SKYVISION8 800 - 500-9264 

SOUND for VIDEOCYPHER-II and Plus Free Details 
SASE Nassihan. Box 382-M, Rio Linda, CA 95673 

FREE Big Dish Catalog — Low prices — Systems. 
Upgrades. Parts SKYVISIOM*. 1022 Frontier Dr . Fergus 
Falls. MN 56537 600-334 -6455 

OBTAINING SOUND lor your VCII and VCII PLUS is easy 
No codes needed Also OSS TEST CARD infonnation Details 
1-a00-21 1-5635. 



SCIENCE & CHEMISTRY 



HOBBYISTS CHEMICALS!)! Highest Quality. Lowest Cost. 
"Glassware" ■ Supplies. Instructional Books. Manuals. Videos. 
'Huge Catakjg" $2 00 Pyrotek. PO Box 1 , Catasauqua, PA 
18032 (717) 256-3087 



SOLAR & ALTERNATE ENERGY 



NEW FREE ENERGY! Fuel-less 350hp Engines Creative 
Science, Box 8001, New Albany IN 47150 



HIGH ELECTRIC BILL BLUE$7 FACTS FOR TRUE 
$AVING$. ORDER TODAY, START SAVING TOMORROW. 

US $13 00 money order • Electrotech, PO Box 28212. 
Kansas Oty. MO 64188-8212 see http://Www.u*ada. com/ 
electrotacMndox.hlin 

WOODLESS WOODSTOVE. 9,000 BTU output. Bargain 
parts, electnc conversion plans $7.00. Anderson. 9807 N. 
52nd St , Omaha, NE 68152 

FREE ENERGY! Fuel-less motors and generators. HtA. 
2REPM, Bowling Green, MO 63334-9350 

NEW! BUILD AMAZING UQUID PISTON ENGINE from 
pipe fittings Free information ABCO, Box 306-M12, Seminary, 
MS 39479 

SAVE UP TO 80% ON HEATING BILLS with a Yukon or 
Eagle wood/oil, wood/gas multi-luel furnace Eagle Mfg., ^000 
Ag. Science Dnve, Palisade. MN 56469 or 1 (800) 356-0060, 
INTERESTED 
IN CLASSIFIED ADVERTISING? 

READ POPULAR MECHANICS Latest Edition ol "TIPS ON 
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER- 
TISING". This inlormative 24-Page Booklet Will Show You TTie 
Do's And Don'ts of Classified Advenising ArxJ How You Can 
Make It Work For You So Order Today Only $1 .00 (no cash) 
Plus You'll Receive A $2 00 Coupon Refundable With Your 
First Order Send To POPULAR MECHANKS CLASSIFIED, 
RO. BOX 33578, CHARLOTTE. NC 28233-9920 



SPECIAL SERVICES 



INFORMATION. On anything. Ferguson Research 
Speaalists. 60-15 Woodside. Woodside. New York 11377 



STAMP COLLECTING 



FREE sample plus catalog Jeffenes, 3480 Middlebelt. West 
BkxjmfieW, Ml 48323 

OLD U S stamps on approval Sherman, 1207 Glenview. 
Philadelphia. PA 19111 



SWIMMING POOLS& 
& EQUIPMENT 



FACTORY DIRECT POOL HEATERS Solar. Gas. 
Heatpumps, Complete Kits 1 -8(X)-333-WARM 



TOOLS FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. 

Guaranteed Catakjg $200 (Relundable) Camelot, Dept 44. 
Box 65. Bnstol. Wisconsin 53104 

ELECTRIC ENGRAVER! Customize plastics, wood, metals, 
and glass Guaranteed. $29 95 plus $3 95 s/h H&L Products. 
1410 South Bentley »206, Los Angeles, CA 90025. 



TREASURE FINDERS 



BURIED TREASURE - Sensitive equipment allows locating 
Irom distance Brochure Iree. Simmons. Box 10057-MA 
Wilmington, NC 28405 



WANTED MISCELLANEOUS: 



BUYING Tungsten CartwJe, Moly Tantalum. GokJ. Silver. 
Platinum 1-800-321-6914 

WANTED Single-ear-cupping plug with 3/8" center space 
like former red-orange Vanco EPD-1 (not like current 5/16" 
Space) Phil 847-298-4283 



WINEMAKING, BEERMAKING, ETC. 



BEGINNERS SPECIAL. Free Catalog and GREAT 
PRK:ES. Call U-BREW 1 -800-845-4441. North Myrtle Beach. 
SC 29582 

FREE Homebrewer's Catalog Brewery. 1300 Ouincy. 
Minneapolis. MN 55413 1-800-234-0685 

PSSSSSSTI Make Red Wine Ingredient kit makes 5 gal- 
lons $29 95 Free Brochure 1 -888-383-WlNE Sonora Hobby 
Wines (http //www ipa neVcusl/makewine) 

FREE BEERMAKING BOOK - Catalog. Finest Equipment. 
Ingredients Fast Sen/ice! 1-800-852-9545. 

MAKE YOUR OWN WHISKEY. Complete plans and instmc- 
tions. S9 00 J Nkiholson. P.O. Box 128. Loudon. TN 37774. 

MIXED DRINKS New And Classic Recipes S3.00. to: L. 
Gaskin. PO Box 304. Onon, IL 61273. 

WINEMAKERS - BEERMAKERS. Free Illustrated Catak>g 
(800) 841-7404 - Kraus. 7850-L, Independence, Missouri 
64054 
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Riding Shotgun With The Cops 

Forget about TV cop shows. We spend two 
nights riding with the California Highway 
Patrol, experiencing the action and drama up 
close. Here's what police work is really like. 

The Death Of The Internet 

Is the Internet choking on its own success? 
The bandwidth crunch is causing Internet grid- 
lock. Can the Net be saved before it crashes 
to a halt? Find out in our upcoming article. 

Airbags For Aircraft 

Airbags are proven lifesavers in automobiles. 
Can they do the same in aircraft? Here's how 
they protect you in the event of a crash. 

Get More From Your l>C 

We show you how to fine-tune your PC to 
maximize its performance and your productivity. 



IVlissions To Mars 

The recent discovery of life on Mars has added 
new urgency to three missions already sched- 
uled to visit the Red Planet — Mars Global 
Survey (NASA), Mars '96 (Russia) and Mars 
Pathfinder (NASA). Find out how scientists 
plan to learn more about the origins of life. 

Bloodless Surgery 

Technology has developed blood substitutes 
for people who can't accept blood transfu- 
sions because of medical or religious reasons. 
Here's a look at this lifesaving breakthrough. 

Winning Combinations 

TVA/CR, CD/Tuner, VCR/Surround System. 
Combination products are making a big 
comeback. Are they any better than the 
component systems they replace? You'll 
find the answers in our article. 
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FDR THOSE WHO WANT jjj^^ 
THE VERY REST. 



J.D. POWER AND ASSOCIATES RANKS CHEVY C/K REST FOLL-SIZE PICKUP IN INITIAL QUALITY.' 

If you're looking for the full-size pickup that J.D. Power and Associates ranked Best in Initial Quality, 
take a good hard look at the Chevy'"C/K. Based on consumer research of the 
first 90 days of ownership, Chevy C/K comes out on top. And it's built to go the distance. 
« Chevy. The most dependable, longest-lasting trucks on the road.* 

1-800-950-2438 or www.chevrolat.com 
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